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BRIEFLY TOLD. 
Se ee 

DoLLAR GAS FOR PHILADELPHIA.—The long-threatened has come at 
last, and Philadelphia is to have the benefit of dol!ar gas, the result of 
the action of both branches of the local legislative government, which 
action received the speedy assent of Mayor Stuart, who signed the meas- 
ure on the morning of January 8th. During the long discussion of the 
measure, which had been under consideration in a practical way by the 
authorities for something over six months, many queer points were 
brought out and many odd reasons advanced why the amended rate 
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should be put at the figure suggested by the cama party who fav- 

ored the said figure. Of course, much fanciful trash has been aired, 

and the political buncombe indulged in was simply immeasurable, nev- 
ertheless, the net result should be satisfactory to all concerned. At one 
time it looked that the figure which would be named wou!d be $1.25, as 
that rate had the backing of the financial-authorities of the city, who 
feared that a greater concession would involve a curtailment of revenue 
which would be seriously felt by the city, but the prolonged and open 
discussion of the matter, in which sifting many pertinent figures re- 
specting cost of manufacture and distribution were brought out, result- 
ed in a decision to take the bull by the horns and put the price at the 
lowest rate named. The Select Council vote approving the ordinance, 
which originated in the Common Council, was practically unanimous, 
the only dissenting voice out of 24 voting being that of Councilman 
Clay,who held that the city could not at the present time afford to man- 
ufacture and distribute gas at the dollar rate without causing a deficit 
which would have to be made up by increased taxation, ‘“‘ and there,” 
concluded Mr. Clay, ‘‘ the non-consumer will suffer.” The Mayor, how- 


_| ever, in giving his reasons for signing the ordinance, evidently thinks 


the ground on which Mr. Clay stands is not solid, for he says: ‘After 
the most careful investigation and consideration of the whole matter the 
Select and Common Councils, which have a most intimate acquaintance 
with and knowledge of all questions relating to the city’s finances, know 
of all her obligations which must be met this year, and of the resources 
from which to meet them, have decided that the city can furnish gas at 
$1 per 1,000 cubic feet, without affecting finances or creating a deficit, 
and if this be the case the people of Philadelphia are entitled to the ben- 
efits of any reduction which it is possible to make. I have, therefore, 
immediately approved the ordinance.” Were it not for the fact that 
Mayor Stuart is well known as a staid man, one might be forgiven for 
thinking he was poking fun at Councils when he semarks that these 
bodies ‘‘ have a most intimate acquaintance with and knowledge of all 
questions relating to the city’s finances,” but whether so or not, the 
clever chief execuiive takes the’Councils at their word and saves himself 
with a good, solid application of that renowned conjunction ‘‘if.” We 
imagine there is much of an experiment in this attempt at selling gas in 
Philadelphia at $1 per 1,000, in so far as the receipts from that sales’ 
scale are to exceed the expenditures ; but it would appear that under an 
economical management—a management, however, that must not in- 
cline in any sense towards parsimony—both ends should meet under the 
new rate, nor should there be any undue stress felt in the operation. 
Presuming that the average candle power of the gas distributed in Phil- 
adelphia is equal to 22, the dollar charge is no cheaper than the $1.25 
rate in New York City, where the average illuminating value of the gas 
supplied by the four Companies in the city proper—the Consolidated, 
Equitable, Mutual and Standard—is not less than 254 candles, and where 
the Companies are subject to tax on State and municipal accounts that 
amounts in the total to perhaps 124 cents per 1,000 cubic feet. Possibly, 
this tax is somewhat over-stated, but we have no other guide than that 
of estimate to inform us, and we are certain in any event we are not 
much out of the way, when every species of ‘‘ taxation” is considered 
to which the Companies are liable. The trial at Philadelphia will be 
watched by the fraternity at large with interest, and the devotees of the 
faith who insist that all quasi-public functions shall be exercised by the 
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municipal authority will, it may be taken for granted, also contemplate 
with concern the progress of the Philadelphia bantling. The adoption 
of the dollar rate will not be general, at least for the present, in the city, 
since a portion of the territory is supplied by the Northern Liberties Gas 
Company, which charges $1.50 per 1,000. The only way in which the 
Company can be absorbed is by purchase under acts which apply to it 
especially, although one-half of the representation on its Board of Di- 
rectors (12 in number) is named by the city. The district which the 
Company supplies is virtually all built up, and it really has no growth 
in a gas supplying sense; and it does not seem possible that it can afford 
to sell gas at $1 (its annual output is something less than 100,000,000 
cubic feet) and live. However, this is a matter for consideration in the 
future ; in fact, the Company has already relegated the question of de- 
termining whether or not it can sell gas at the $1 rate, to a special com- 
mittee of its Directors, and it seems to be only a question of time under 
the circumstances when the city must succeed to the ownership of the 
Northern Liberties plant. In taking leave of the subject it may be in- 
teresting to give a resume of the gas rates in Philadelphia since 1865: 
Period. 

Jan., 1865, to Feb., 1868 

Feb., 1868, to Aug., 1868 

Aug., 1868, to Feb., 1870 

Feb., 1870, to March, 1876 

Mar., 1876, to March, 1880 

Mar., 1880, to Oct., 1882 

Oct., 1882, to July, 1884 

July, 1884, to April, 1885 

April, 1885, to April, 1887 

April, 1887, to Jan. 9, 1894 





CoMMITTEE OF ARRANGEMENTS, WESTERN GAS ASSOCIATION.—Mr. 
E. H. Jenkins, President of the Western Gas Association, just before 
the close of the annual meeting last May, in Chicago, named the follow- 
ing Committee of Arrangements for the meeting thise year, which is to 
be held in Cleveland: Messrs. M. S. Greenough, D. R. Warmington, 
C. R. Faben, Jr., Irvin Butterworth and Joseph R. Light. Since then 
President Jenkins, acting with the consent of the executives, has added 
another name to the Committee, that of Mr. C. M. Higgins of this city. 





THE AMENDED DECISION OF THE MASSACHUSETTS COMMISSION.—The 
result of the rehearing of the Chelsea gas rate case is given in our item 
columns, and under the terms thereof the Company is privileged to 
charge $1.70 per thousand cubic feet instead of $1.65 per 1,000, as under 
the original decision of the Commissioners, frem which the Company 
appealed. Under the vote of the Commission, the Company is also 
permitted to charge a penalty—which, we presume, means the collec- 
tion of the gross charge now ruling at $1.80 per 1,000—in all cases 
where the bills are not paid on or before the 25th day of the month in 
which the same are rendered. While this discount time seems to be 
stretched to the very utmost limit, it still shows that the Commission 
recognized the force of the Company's plea to be permitted to hold a 
corrective check over those who are unduly laggard in settling their 
accounts. 





Nortes.—Elsewhere we note the explosion, in the works of the New 
York Oxygen Company, of a cylinder that was being charged by the 
employees of the establishment, which resulted in the killing of one man 
and severe injuries to two others.* The disaster was due to the negli- 
gence of the men, who were so engrossed in conversation that they 
failed to observe the gauges which were recording the pressures at- 
tained. In connection with this we may note that on December 6th, 
1893, a man named Eagan received injuries that resulted in his death 
on the following day, from the explosion of a cylinder that had been 
shipped by this Company to Albany, per the People’s Line Steamboat 
Company. Eagan was a freight handler at the Company's storehouse 
in Albany, and at the time of the explosion was engaged in moving the 
cylinder from the dock to the storehouse. The Coroner’s jury that in- 
vestigated Eagan’s death severely censured the Oxygen Company for 
failing to mark the cylinders so as to indicate there was danger in the 
‘** free” handling of them.—Early this month the employees of the 
Government gas works at West Point, N. Y., went on strike, because 
of a refusal to grant them fewer working hours. They had been paid 
$50 per month and were worked in 12 hour shifts. The Commandant 
filled their places from those on the enlisted rolls.—The present man- 
agement of the Cumberland (Md.) Gas Light Company is as follows: 
President, H. Schwartzwelder; Treasurer, Webster Bruce; Supt. Robert 
Miller. 


*The deatho one of the injured has since been reported. 








The Gases “‘ Inclosed ’’ in Coal Dust. 
docile 
|A paper read by Dr. T. Phillips Bedson before the Chemical Section of 
the British Association. ] 


The investigations of Prefessor von Meyer and of Mr. W. J. Thomas 
have made us familiar with the fact that coal contains ovcluded or in- 
closed gases, and with the general composition of the gases yielded by 
different varieties of coal. These gases consist, as a rule, of mixtures of 
carbon d‘oxide, oxygen, nitrogen and marsh gas. In some cases Prof. 
von Meyer observed certain varieties of weathered coal to contain, in 
addition to marsh gas, some olefine hydrocarbons, and also denser mem- 
bers of the paraffine series of hydrocarbons, and, further, the gases ob- 
tained by Mr. Thomas from cannel and jet were also found to contain 
similar hydrocarbons. 

In a paper read some five or six years ago before the North of England 
Institute of Mining and Mechanical Engineers, I gave an account of 
the results of experiments made by applying to coa] dust Thomas’s 
method of extracting the gases from coal. These experiments demon- 
strated that the coal dust under examination, when heated at 100° C. in 
vacuo for several hours, yielded from 0.5 to 0.8 of its volume of gas. 
The gas obtained in this manner proved on analysis to contain carbon 
dioxide, oxygen, nitrogen, some olefines and hydrocarbons of the par- 
affine series. In analyzing these gases, I was, by reason of the lack of 
suitable laboratory accommodation, compelled to use the apparatus, etc., 
devised by Hempel, which, while admirably adapted for technical pur- 
poses, leaves much to be wished for in determining the nature and 
amount of the combustible gas left after removal, by absorbents, of car- 
bon dioxide, oxygen, and olefines. Still, the results obtained showed 
conclusively that the combustible gas left after the absorption of the 
gases named was not simply marsh gas. 

In determining the nature of this combustible gas, a measured volume 
of the residue left after the removal of the above mentioned gases was 
mixed with oxygen, and the mixture exploded. From the volume of 
carbon dioxide produced, the contraction resulting from the explosion, 
the volume of oxygen used in the combustion, and the volume of nitro- 
gen present, the proportion of combustible gas present was determined ; 
and, assuming it to be a paraffine hydrocarbon, its probable composition 
was calculated by the aid of the following equation : 

Cn Hon + » + (8n + 1)O0 = n CO, + nm + 1 (8,0). 

From which it is seen that 2 volumes of Cp Han + 2 would produce 2p 
volumes of CO,, give a contraction of (n + 3) volumes, and would re- 
quire (3n + 1) volumes of oxygen. The values found for ‘‘ n” from the 
data provided by the explosions and the above relationships indicated 
the undoubted presence of higher members of the paraffine series ; the 
values for ‘‘n” found for the gases from one sample of the dust being 
2.78, and 2.42 in another case. 

The coal dust with which these experiments were made was that col- 
lected on the screens at the Ryhope Colliery, in the county of Durham ; 
and the investigation was undertaken with the hope of finding an ex- 
planation of the observation frequently made at this colliery that the 
cloud of dust produced in screening this special coal would often fire at 
the lamps used for lighting the screen, and in this manner produce a 
species of explosion. 

Since the publication of these results, I have repeated the examination 
of this dust, and in the analysis of the gases have employed more exact 
and refined methods, using for that purpose the apparatus devised by the 
late Professor Dittmar. Further, in extracting the gases, I attempted 
to effect a species of fractionation of the combustible constituents by per- 
forming the extraction at different temperatures. For this purpose some 
670 grammes of the dust were placed in a bottle and attached to the mer- 
cury pump ; and after the air had been completely removed, the coal 
dust was heated by means of a water bath for some 20 days at 30° C. 
The gas produced was then drawn off and measured. The temperature 
was raised to 50° C., which was maintained for 10 days, and in this way 
a second quantity of gas was obtained. A third extraction was made by 
heating at 60° for another 10 days ; a fourth, by heating at 60° to 80° C. 
for 7 days ; and finally a fifth, by heating at 100° C. for some 9 hours. 

In this way the following volumes of gas were obtained : 

First extraction (30° C.)....100.9 c.c. at normal temp. and pres. 
Second ‘“ (50° C.)....160.6 ‘e sai 
Third - (60° C.)....116.3 

Fourth ‘ (60-80° C.)..286.0 

Fifth te (100. C).... 89.5 


753.3 
This volume represents 112.4 c.c. of gas at normal temperature and 
pressure for every 100 grammes of coal dust. 
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The following table gives the results of the analysis of the several 
samples of gas: 
I. Il. lll. IV. Vv 


Carbon dioxide...... 5.77 8.34 12.12 27.35 20,80 
ie ae ee 9.33 7.31 5.35 0.56 4.16 
Carbon monoxide.... .... 1.68 2.34 


Olefines (Cp Han).... .... 0.39 0.77 2.14 4.74 
Paraffines (Ch Hm +2) 3.16 4.95 9.39 31.86 29.80 
NitPOMON ..00 5 ose cee 81.60 79.01 72.37 35.70 38.16 








99.86 100.00 100.00 99.29 100.00 
Values for p in formu- 


la Ch Han + Bees = 2.1 2.2 2.1 2.3 2.8 








The changes to be observed in the composition of these gases given off 
at different temperatures are the gradual increase in the proportion of 
carbon dioxide and a diminution in the proportion of oxygen. This does 
not odtain with the gases produced at the highest temperature ; and that 
is doubtless due to the fact that at this stage it was necessary to dis- 
mount the apparatus, by which the dust was brought into contact with 
the air. It will be further noted that, while some combustible gas is 
given off at 30° C., the proportion increases with rise in the temperature 
of the bath, the greater portion coming off between 80° and 100° C., at 
which temperature the olefines and carbon monoxide make their ap- 
pearance. The nature of the paraffine hydrocarbons, as shown by the 
value for ‘‘n” in the formula Cp Hon + 2, does not appear to suffer much 
change until at 100°, when the value corresponds very nearly to pro- 
pane (C;H,). Although the analysis of a mixture of such hydrocarbons 
does not enable us to determine the nature of the components, still there 
is in the above values for ‘‘n” a sufficient indication that the lighter 
gases of this series are the first to come away when the dust is heated 
in vacuo. 

In this connection the question naturally arises: What is the nature 
of the gases inclosed in the coal from which this dust is produced ? The 
solution of this question has been attempted by one of my students— 
Mr. W. McConnell, Jr.—who has examined the coal taken fresh from 
the same seam (the Hutton seam, Ryhope Colliery); and the results 
may be stated briefly as follows: 100 grammes of coal heated in vacuo 
to 100° C. give 818 c.c. of gas, at normal temperature and pressure, of 
the following composition : 


Volume 
ME GONDII, boo oc 5 6 cece da. ddleicteicece 0.7 
Deeb ilncuencvken de acvecsenees 9.4 
I sing $0.5 d6eesdesedueee 0.1 
EN uecatcn Piva conve eakeseneeee 00 
C258 dob euekepeney dnbedads ees 16.6 
PES SSU bbe beckkseders chivas eies 73 0 

99.8 


The paraffine hydrocarbon is here stated to be marsh gas, as the re- 
sults of the analysis indicated this to be the case. The coal, after the 
gases had been extracted, was reduced to a fine powder, and the crushed 
coal again heated at 100° C. in an exhausted vessel attached to the air 
pump. In this manner, from 208 grammes of the crushed coal, 109 c.c. 
of gas at normal temperature and pressure were obtained, the analysis 
of which proved it to have the following composition : 


Volume. 
I EO ss ok. cs keeseceeccoseen 0.85 
GD si nadhtbeddacsncccnsacevibssas 6.95 
Carbon monoxide .................02. trace 
SPE Nabanws Codceei cudsseocanes 1.10 
Paraffines (Cn Han +2)..........000000. 17.90 
Pt 6bns meen ntée kan censee tae 73.20 

100.0 


The results of the determination of the composition of the paraffine 
give a value of 2.08 for ‘‘n ;” showing the existence here of combustible 
gases similar to those obtained from the dust collected in the screens. 

Further, Mr. McConnell has found that, after heating the coal in 
vacuo at temperatures as high as 180° C., until it ceased to give off any 
gas, the coal, on crushing to a powder and heating again under reduced 
pressure at 100°, gave a further quantity of gas, which contained 39.7 
per cent. of paraffine hydrocarbons, the results of the combustion of 
which show the presence of some of the higher members of the par- 
affine series. 

During the past two years Mr. McConnell has been engaged in the 
chemical laboratory of the Durham College of Science, in the examina- 
tion of the gases ‘‘inclosed” in different coal dusts produced in the 








working of coal raised in the Northumberland and Durham coal fields. 
The detailed results of this investigation will be published shortly. I 
may, however, state that some of the dusts examined have been found 
to yield mixtures of carbon dioxide, oxygen, and nitrogen only. The 
coal from which these dusts were produced gave mixtures of a similar 
composition. Other varieties of dust contained a small quantity of 
combustible gas in addition ; while a third class was found to resemble 
the dust from the Ryhope Colliery, with the nature of the gases from 
which I have already dealt, and the chief point of interest in which is 
the existence among the combustible gases of such hydrocarbons as 
ethane and propane. The coals from which this third class of dusts are 
obtained have been proved to give occluded gases similar in composition 
to the gas obtained from the Ryhope coal; the combustible constituent 
being marsh gas only. Further, these coals themselves, after the oc- 
cluded gases had been removed by heating in vacuo at 100° C., gave, on 
crushing and heating the powdered coal at 100° C. in vacuo, a further 
quantity of gas containing some of the higher members of the paraffine 
series of hydrocarbons. 

These results have an interest beyond the demonstration of the fact 
that the denser hydrocarbons are more firmly held by the coal substance 
than the lighter marsh gas ; and that in the working of the coal the re- 
duction to a fine powder, such as coal dust, must, by free exposure to 
the air, allow ample opportunity for a ready diffusion of the marsh gas, 
the denser hydrocarbons being retained by the particles of coal. Again, 
the existence of such inclosed gases in coal dust show that, in consider- 
ing the part played by coal dust in forming explosive mixtures with air, 
we may have to deal with a variety of dust which might readily yield 
such hydrocarbons as those found in the gases inclosed in the dusts ex- 
amined by Mr. McConnell and myself; for these gases differ from 
marsh gas not merely in the proportion required to form an explosive 
mixture with air. Thus, while 1 volume of marsh gas would require 
10 volumes of air for its complete combustion, 1 volume of the hydro- 
carbons found in the Ryhope coal dust would require 23 volumes of 
air; or, in other words, while 9.3 per cent. of marsh gas is required to 
form the most explosive mixture with air, about 4 per cent. only of the 
combustible gas obtained from the Ryhope coal dust would be required. 
But the difference between marsh gas and its next homologues is seen 
again in the temperature required to ignite such explosive mixtures; 
for it has been recently shown by Victor Meyer that the temperature of 
ignition of explosive mixtures of oxygen and ethane is lower than that of 
marsh gas and oxygen. 

These facts point to the ready inflammability and the sensitiveness of 
dusts containing such hydrocarbons. This conclusion is borne out by 
the ignition of the coal dust on the screens at the Ryhope Colliery—a 
fact which led me originally to investigate this subject; and, further, 
the Austrian Firedamp Commission have, from their experiments with 
coal dust, been led to the conclusion that the sensitiveness of dusts in- 
creases with the proportion of easily inflammable hydrocarbons, espe- 
cially with the amount of ethane liberated at 100° C., and with the dry- 
ness of the dust. 

There are doubtless other factors which contribute to the ready in- 
flammability and sensitiveness of a coal dust, and one can readily 
understand how this would be contributed to by the fineness of subdi- 
vision, and again by the air which the coal may absorb by long contin- 
ued exposure in an air current. 








Electricity in 1876 and in 1893. 
ee 
By Exrnvu THOMSON, in Engineering Magazine. 

Over one hundred years ago Tiberius Cavallo wrote in his introduc- 
tion to ‘‘A Complete Treatise on Electricity” as follows: ‘‘ Discoveries 
crowded upon discoveries, improvements upon improvements, and the 
science ever since that time went on with so rapid a course and is now 
spreading so amazingly fast, that it seems as if the subject would be 
soon exhausted, and electricians arrive at an end of their researches ; 
but, however, the ne plus ultra is, in all probability, as yet at a great 
distance, and the young electrician has a vast field before him, highly 
deserving his attention, and promising further discoveries, perhaps 
equally, or more important thay those already made.” 

This was before the voltaic battery became known, before Davy ex- 
perimented with it and produced the electric arc between carbon points, 
before metals were deposited in electrolysis, before the effects of electric 
currents on magnetism was discovered, before anything was known of 
the extensive fields of electro-magnetic and magneto-electric induction, 
before the telegraph, the telephone, the electric light, the electric motor, 
the electric railway, the art of electric metal working, and indeed before 
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everything which now marks electrical science as of such great impor- 
tance in our time. 

I have quoted the passage above as aptly expressing a thought which 
has doubtless in these later years arisen in many minds. It might well 
have been written in the present year of the World’s Columbian Ex- 
position, in view of the exemplification there made of the great progress 
in electrical arts during the period since the Centennial, 17 years ago. 
No similar period in the world’s history has in any art shown so rapid 
development, so extensive and refined scientific study and experiment, 
so active invention, so varied application, such care and perfection in 
manufacture, as has taken place in the electrical field within the period 
mentioned. 

It can be truly said that as a department of applied science and en- 
gineering, electricity has taken an important place only within the past 
10 or 12 years. I do not forget that before the Centennial we had the 
telegraphic engineer, with his knowledge of batteries, lines, relays, 
sounders, etc.—a sufficient equipment for his work which was then the 
most important electrical application. 

I do not neglect the cable engineer, with his more refined and delicate 
methods, due to the somewhat different conditions required to be met 
in the construction and operation of submarine lines. Electro-metal- 
lurgy, including electroplating and electrotyping, had already become 
of great utility when the Centennial year opened. But 17 years ago 
there were no dynamos in regular operation for electric lighting in the 
country, although a few machines of the Gramme and Alliance types 
were used abroad. Special forms of dynamo machines had been de- 
signed for electro metallurgy, and a number of them were in use, but 
installed only a short time prior to 1876. Small magneto machines had 
been employed for a number of years previously as substitutes for 
primary batteries in exploding fuses for blasting and torpedo service. 
Electric motors, hardly worthy of the name, were here and there oper- 
ated at great cost from primary batteries, but they were of insignificant 
‘power, and resembled the old designs which figured so largely in cata- 
logues and collections of philosophical apparatus—instructive enough 
in their way, but of no practical value. 

What then was comprised in such electrical exhibits as were found at 
the Centennial exhibition in Philadelphia? Living there, and working 
in the electrical field, I remember that I possessed a lively mental sense 
of the ultimate vast utility of electrical forces which caused me to em- 
ploy the opportunities afforded for study uf such exhibits as from a 
practical or scientific standpoint showed distinct advances. There were 
in the main building a number of such exhibits as telegraphic apparatus 
and systems of signaling, electric clocks, burglar alarms and the like. 
In the class of philosophical instruments were the usual electric models 
for educational purposes. Electric key action was found applied to 
organs and automatic playing of the same. In Machinery Hall were to 
be found a few crude electric motors run by expensive and noisome 
primary batteries. Such motors were of but small power, and belonged 
to the old types, with electro magnets and bar armatures successively 
attracted or repelled. The application of dynamo electric machines to 
electroplating, then in itself quite a novelty, was represented by Weston 
machines of fair size. In these machines some of the principles of 
modern self-exciting dynamos were found, but the armatures were of 
the old style polar pattern witha single winding terminating in the usual 
pair of plates called a commutator. 

But we need not further concern ourselves with these exhibits. They 
gave but small indication of the future of electrical progress. There was 
nothing in them to indicate or suggest that the world was on the eve of 
great advances so soon to be made. 

There were, however, two exhibits in Machinery Hall of great inter- 
est to electricians as showing types of electrical machinery which in 
various modified forms were soon to work revolutions in lighting and 
transmission of power. These two exhibits were of the Gramme and 
Wallace machines. Neither was remarkable for floor space covered, 
but notwithstanding their modest extent, and the fact that they were 
sandwiched in between exhibits of entirely different class and widely 
separated one from the other, there was that in each of them which 
could not fail to be of deep intebest to an electrical worker. The Gramme 
machine itself had become known in the United States through descrip- 
tions in scientific journals, and there had been two or three machines 
imported into the country. ‘Two of these I had the opportunity of in- 
specting a year or two before. Another Gramme machine—built at 
Cornell University, if I remember rightly—was sent as an exhibit tothe 
Centennial exhibition, This was probably the first dynamo of the kind 
built in the United States. 

In the Gramme space itself could be seen a small belt-driven dynamo, 
giving current for the working of a single arc lamp in its circuit, series 





working being unknown at the time. In this space also there was an 
arrangement of circuit whereby one machine driven by the belt as a 
generator, furnished current through some 20 or 30 feet of wire to a , 
second similar machine, which then ran as a motor. This was in turn — 
belted to a small centrifugal pump which produced a small cataract of 
water. Experiments were also made from time to time in the heating 
and melting of wires by the current generated by the machines on ex- 
hibition. Special coarsely-wound low-potential Gramme dynamos for 
electroplating were amongst the interesting features. I remember the 
feeling of admiration—I might also say exultation-- with which I viewed 
this most unique exhibit. I also remember the enthusiasm of the at- 
tendant, whose voice held firmly to its French, and musically rolled off 
the catalogue of the capabilities of the Gramme machine, ‘la lumiere 
electrique, la galvunoplastie, le transport de force motrice, la tele- 
graphie,” etc. 

I need not remind the technical reader that the Gramme machines 
were the first dynamos of the true modern type constructed—the arma- 
ture iron being circular in outline and preserving its relation to the mag- 
netic field while rotating, and the winding thereon being continuous, 
with leads taken at intervals toa commutator of many segments. The 
result was a smooth unbroken current resembling that from batteries. 
While in these machines the core was a ring and the wire was wound 
over and through the same, the subsequently developed drum type 
differed from it only in the disposition of the closed armature winding 
all on the outside of the ring core instead of through its center. 

The exhibit of Mr. William Wallace was unique in showing a number ‘ 
of different types or forms of dynamo, while the Gramme machines 
were substantially alike in pattern. The Wallace machines furnished 
current for single arc lamps, for plating baths, and were reversed and 
run as motors. This exhibit was very suggestive of types and forms 
which afterward came into general use, and fortunately the machines 
themselves were preserved and sent to the World’s Fair in the present 
year, a retrospect as it were of the Centennial exhibit. Historically 
considered, such early models are now invaluable. Space does not per- 
mit any detailed reference to them. Some of them were used, as were 
the Gramme machines, for furnishing current to work large reflector 
lamps similar to search lights, mounted on the roof of Machinery Hall, 
on occasions of evening celebration, with fireworks and other displays. 

The Centennial will be remembered in the history of electrical pro- 
gress on account of the fact that the telephone of Alexander Graham 
Bell became then for the first time known as an accomplished fact. It 
spoke with a small voice, it is true, at the Ceatennial Exhibition, but the 
echo of that voice was heard over the civilized world. The telephone 
had been invented just in time to date its birth from 1876. Dr. Elisha 
Gray, who was close upon Bell in the invention of the telephone itself, 
was exhibiting his harmonic telegraph, a very ingenious multiple tele- 
graph, but the chief interest soon centered on the instrument that could 
talk. With the advent of the speaking telephone there seemed to come 
about a general awakening to the capabilities of electricity in practical 
work. It prepared the public mind for the coming of new wonders. 
It attracted attention to other electrical enterprises and to a large extent 
wiped out the factor of conservatism in relation thereto. Indeed, the 
telephone had scarcely begun to be used practically before the announce- 
ment of the invention of the Jablochkoff candle drew attention to the 
field of electric lighting, and in 1878 the Avenue and Place de l'Opera, 
lighted by electric candles, constituted one of the great achievements of 
the Paris Exposition year. The Jablochkoff candle did not, however, 
realize expectations ; it was too costly, and soon gave place to ordinary 
arc lamps run in series. Much pioneer work in this field was done in 
this country by Mr. Charles F. Brush, of Cleveland, who in 1879 had 
as many as 16 arc lamps running in series from one of his well known 
dynamos. A few other inventors were almost equally early in this 
work, 

It was toward the close of 1879 that Thomas A. Edison succeeded in 
accomplishing the task which he had undertaken and upon which he 
had been at work for a year or two. This was the invention of a small 
electric lamp giving a light of about the same candle power as a gas jet, 
and capable of being run in multiple with many others, without requir- 
ing too large a current or too frequent renewals of the lamp. Such a 
lamp to be commercially successful needed to be of low first cost, econ- 
omical of power, and easily reproduced in large numbers. No one, un- 
less he has been engaged in similar undertakings, can begin to realize 
the amount of effort, self-sacrifice and hard work which must have 
been required not only to perfect the lamp itself and the details of its 
manufacture, but to provide suitable generators, regulators, distributing 
systems, mains, safety devices, and the other things which go to make 
complete the electrical equipment of a lighting installation, a revolution 
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in lighting means and methods. That Mr. Edison and his able assistants 
undertook and accomplished this work, the records of the numerous in- 
ventions in this field would be sufficient evidence, did we not have the 
fact of the actual accomplishment as a matter of engineering history. 

It would be beyond the scope of the present paper to trace the history 
of the innumerable developments in the electrical field brought about 
by the effort and genius of a great army of workers, both here and 
abroad, between the year 1876 and the present. It must not be forgot- 
ten, either, that, aside from the great engineering triumplis which are 
from their practical beuefits sufficiently prominent, electrical science, 
purely as a science, has expanded and progressed apace. 

The advance, though a rapid one, has been sufficiently gradual to 
allow us to note the process as more of evolution than revolution. The 
great exhibitions held within the period between 1876 and 1893 have em- 
bodied more and more electrical arts and productions. Add to these the 
specially electrical exhibitions—as in Paris (1881), Philadelphia (1884), 
and Frankfort (1891)—and the growth becomes evidently a gradual un- 
folding. It was natural, then, not only that the World’s Fair of this 
year should have been characterized by progress in all arts, but that it 
should have become more distinctively electrical than any preceding in- 
ternational display. It is to be doubted, however, if many were pre- 
pared to find that such dependence on the work of the electrical engi- 
neer would be shown. 

Whether we regard the lighting of the vast areas and spaces in and 
around the great structures in Jackson Park, or the transportation by 
rail or water within its boundaries, or the distribution of power for 
various purposes, it was through the agency of electricity that these ob- 
jects were attained. In fact, the great bulk of the steam power devel- 
oped was to give motion to the dynamos for furnishing current for all 
the various uses to which, in these days, electricity has been applied. 
It is certainly no exaggeration to say that the vast amount of mechani- 
cal power developed and used at the World’s Fair was mostly used for 
electrical purposes or transmitted electrically for its ultimate use. A 
vast area in the Mechanic Arts Building, covered with engines and dy- 
namos driven thereby, directly adjoined the boiler houses and formed 
for the time, as it were, the most gigantic electric station ever installed. 
From it was sent out current for several thousands of arc lights, for 
from 50,000 to 100,000 incandescent lights, for innumerable electric 
motors working elevators, driving machinery of all kinds, ventilating, 
for charging storage batteries, for electric welding, forging, heating and 
other uses. 

At the Centennial in 1876 no perceptible fraction of the power was 
electrically used. At the World’s Fair it had become almost wholly 
electrical. The arrangement of the great Corliss engine at the Centen- 
nial was in the Machinery Building, and by a complex system of gears 
and belts the power was transmitted and delivered to the long lines of 
shafting extending each way from this central power source. This was 
a limitation of service arising directly out of the absence of electrical 
transmission. At the World’s Fair, on the other hand, power could be 
delivered anywhere by the use of electric motors, and the moving ma- 
chinery was not therefore practically restricted to a building in which a 
steam engine was at hand. 

In 1876 arc lights were a curiosity and but rarely seen. In 1893 their 
use for illumination of streets and large spaces is almost universal. 
Never has there been, however, any greater display of arc lighting than 
in the present year at the World’s Fair. The whole of Jackson Park 
was dotted over with these miniature suns at night, and the interiors 
lighted. Under the roof of the Manufactures and Liberal Arts Build- 
ing were five large coronas comprising many arc lamps each, a unique 
display in itself and an economical arrangement as well. About 2,000 
arc lights, if I mistake not, were employed in lighting the gigantic 
structure throughout. The great search lights, with their 60-inch mir- 
rors reflecting the light from specially large arcs in their foci, were a 
striking feature of the illuminations, and these artificial sunbeams were 
of an intensity never befure approached. 

The whole art of lighting by electric incandescence has come into ex- 
istence since 1876. Incandescent lamps can now be made of such uni- 
formity of voltage and energy consumption as even to dispense with 
any need of photometric measurement, and indeed to require no testing 
or sorting after manufacture. Such lamps may consume about 3} watts 
per candle and have a useful economical life of over 1,000 hours of ser- 
vice. An achievement like this means attention to many small details, 
and the doing of delicate work on a large scale. Astonishing it is to 
find that frequently in such work, what was formerly a delicate labor- 
atory manipulation becomes everyday workroom practice; and here 
constant practice of delicate operations by even ordinary labor results in 
almost perfection. 


The larger part of the incandescent lighting of the World’s Fair— 
and the little bulbs were everywhere used and useful—was carried out 
on the alternating current plan so commonly employed in cities and 
towns where the electric station must be at a considerable distance from 
the mass of consumers. Huge dynamos in the Mechanic Arts Building 
supplied the alternating current at high pressure in mains leading to 
the transformers, located in receptacles in the ground, from the second- 
ary circuits of which the low pressure currents were fed to the lamps 
connected thereto. 

At the time of the Centennial alternating currents were known—and 
dynamos yielding such currents were known, being among the earliest 
invented—but the transformer was unknown. The nearest approach to 
it was the induction coil for shocks or medical use and the Rhumkorff 
coil. Soon after the invention of the telephone, however, the induction 
coil, modified and used in conjunction with carbon transmitters, enor- 
mously increased the distance over which speech could be successfully 
transmitted, and has led in 1893 to the regular communication by tele- 
phone over distances more than a thousand miles, while such is the 
delicacy and fidelity of transmission that it is not necessary to speak 
much above a whisper at New York or Boston to be heard in the receiver 
at Chicago. 

The transformer or modified induction coil has in like manner ren- 
dered possible the economical transmission of electric energy to great 
distances, as the working of low voltage incandescent lamps at miles of 
distance from the supply station. Otherwise the line losses and exces- 
sive cost of mains would in such cases forbid the use of direct supply. 
The perfection to which this useful apparatus, the transformer, has been 
brought by careful work, may be judged from the fact that it often has 
an efficiency between 97 and 98 per cent. at full load. It is a simple af- 
fair of copper wire and sheet iron, apparently, but it has required much 
study and experiment to bring it to the present state of perfection. - 
There is little or no opportunity for further advance. The very great 
expansion of incandescent lighting both by the direct supply systems 
and transformer systems during late years is sure to continue at an in- 
creasing rate in the future until it includes a large proportion of the 
lighting done in cities and towns. 


LTo be concluded.] 








The Electric Exhibit at the World’s Fair, Chicago. 
cocnaliiaibasie 
The American Correspondent of the Journal of Gas Lighting has 
this to say of his impressions respecting the electric show at the recent 
World’s Fair : 


That the exhibition just closed at Chicago was the grandest affair in 
the way of an exposition which the world has ever seen, or is likely to 
see in the near future, is generally conceded; nor is the general consen- 
sus of opinion questioned even by the most captious critics. As there 
were were many cities looking for the honor of holding this Columbian 
Exhibition, it is but natural many carping critics would appear ; but 
they could not stem the general current of opinion if they would. The 
‘* Pair” was conceived on such grand lines, and the actual production 
in iron, wood and staff was such a noble exemplification of that con- 
ception, that thecritics could do naught but stand still and admire. The 
‘*Court of Honor ”—than which there could be no nobler or grander 
combination of architectural skill and landscape designing—backed up 
by the natural beauty of the Lake, will ever remain in the memory of 
those who were fortunate enough to visit Chicago this summer, as a 
scene unequalled in the world’s history of expositions. 

One can say all this, and emphasize it by varied repetition, and yet 
unfortunately it must be added that there was little within those spac- 
ious grounds calling for technical consideration in the pages of the 
Journal. Why this was so need not now be enlarged upon, as this as- 
pect of the affair has already been treated. Suffice it for present pur- 
poses to say that, in the language of the street gamin, ‘‘ Gas was not 
in it.” 

As, however, the readers of the Jowrnal desire to keep abreast of the 
knowledge of the day in things electrical as well as gaseous, I may 
again take up this portion of the exhibits, at the same time saying that, 
were one to consider the electric exhibit in detail, it would require space 
beyond that which could justly be devoted to this brilliant, impondera- 
ble, subtle subject. Rather must the matter be dealt with in a general 
way ; and doing so will, I think, fill all the requirements of the case. 

In a previous article I spoke in tones of disappointment of my first 
visit to the Electric Building, and a more careful study of this portion 
did not entirely remove my first impressions, though the four months 
that elapsed between the two visits did much to improve the general ap. 
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pearance of the electric show. It probably is not too much to say that 
the general lighting of the Exposition was a grander and more brilliant 
exemplification of the adaptability of the electric light than anything 
seen in the building especially devoted to this purpose. On this theme 
I am anxious to speak with caution, as I am likely to be classed as a 
member of the ‘‘disgruntled gas industry” as one whose words are act- 
uated by bitter disappointment and spleen, rather than by cool and calm 
reasoning. But still I can but confirm my previously expressed opinion 
to the effect that the electric exhibits were not commensurate with the 
space they occupied and the money expended on them. 

It should, however, be borne in mind that the Electricity Building was 
not devoted entirely to the electric lighting industry, but took in the 
more comprehensive exhibit of all electric matters—telephone, tele- 
graph, and so forth. The building covered an area 345 feet by 690 feet, 
and cost about $400,000. The fact that the exhibits therein were sup- 
posed to include all branches of theelectric business led to the introduc- 
tion of many booths, the pertinency of which had to be reasoned out, 
and sometimes not with signal success. Thus, electric instruments be- 
ing in order, some makers thereof included with their exhibit of such 
matters philosophical and surgical instruments. The latter in many 
cases predominated, to the confusion of the beholder. This, while not 
a grievous error, added fuel to the thought that much of the space in 
the building might have been better utilized by showing the adaptability 
of electricity to the necessities of mankind and its usefulness in lighten- 
ing man’s daily tasks. 

As would naturally have been expected, the largest exhibits in this 
section were by the General Electric Company and the Westinghouse 
Company ; and there was here much to admire. The General Electric 
Company’s exhibits were mainly grouped around the tower of light ; 
and one very interesting section of this Company’s show was that de- 
voted to the display of incandescent lamps. Here were to be found 
2,500 specimens, all differing one from the other ; and this statement 
gives a good idea of the fancy.colored and shaped lamnpe shown. There 
were ordinary lamps of different candle power, and others made of va- 
rying voltages. There were lamps for the so-called municipal system, 
which means incandescent, long-distance street lighting; and there were 
miniature lamps of many hues and varying brilliancy. There were 
also special lamps of odd and fantastic designs. Again, one found ex- 
amples of lamps in the several stages of manufacture, from the straight 
tube to the finished lamp. There was also an exhibit of fibrous vegeta- 
ble material used by Edison in his experimental search after a perfect 
substance from which to make his carbons. Near by was one of Edis- 
on’s first dynamos, built early in 1880, and used for two years at Menlo 
Park. It was then taken to the lamp factory at Harrisburg, where it 
was on duty till removed to take its place at the Fair. This section was 
made further interesting by the display of a model of the #-wire ey 
on a basis calculated for 8,640 lamps. 

On the opposite side of the tower was the same Company’s exhibit of 
electricity as applied to tram cars, which seemed to be fairly complete. 
Cars and trucks of various kinds were shown ; also car motors and gen- 
erators. Here also was an electric derrick, fitted out with an 8-ton mo- 
tor, and having also a magnetic hoist. I also noted a freight truck, for 
handling goods in factories, fitted with two 15-horse power motors. Near 
by was the arc light plant of the General Electric Company—a combin- 
ation, so to speak, of the useful and ornamental. This was not only an 
exhibitioa plant, but the lights given by the machines were used partly 
for lighting the buildings, the balance for individual exhibitors. The 
motive power was a 150-kilowatt Edison motor of 220 volts, connected 
by friction coupling to the driving shaft, from which the nine dynamos 
of varying sizes were belted. 

Not far off was an exhibit of Thomson-Houston apparatus, particu- 
larly alternating incandescent appliances. There was here shown a 
Thomson- Houston alternator directly coupled to a M’Intosh and Sey- 
mour engine of 350-horse power, the capacity of the dynamo being 
5,000 lamps of 16-candle power. There were also many other alternat- 
ors shown ; and, of course, there was a large line of station appliances 
as well as transformers of all sizes. The display of much of Professor 
Tompson’s experimental apparatus added interest to this exhibit. 

The General Electric Company also had a large space devoted to the 
exhibition of mining and power transmission apparatus. The adapta- 
bility of electricity for driving such machines was here shown in many 
ways, and must have been of particular interest to the mining engineer. 
The same Company had also a combined direct current generator and 
engine—the latter of the Edison marine type, triple expansion, the speed 
109 revolutions and the capacity rated at 1,200-horse power. Two 400- 
kilowatt generators were connected with it—one on each side. 

At the power house of the Intramural Railway, which, of course, was 





the elevated railway witbin the Exhibition grounds, the General Electric 
Company had a power generator of 750 kilowatt capacity, connected 
with an Erie triple expansion marine engine. 

It may truly and creditably be said that the better part of the Westing- | 
house Company’s exhibit was the plant used for the lighting of the “ 
grounds and buildings. The apparatus here involved, which was de- 
signed on great lines, made a very interesting exhibit. The alternators 
stand out prominently, as this Company make a specialty of this class 
of apparatus. The plant was made up of 12 alternating generators, 
each of 10,000 16 candle lamp capacity, six of them directly connected 
with Westinghouse vertical engines. There were also direct current ma- 
chines for arc lighting and power purposes. The alternators ran at a 
voltage of 2,000; the pressure being reduced by the transformer to 
about 100 volts—the working pressure. 

The lighting of the building showed considerable skill on the part of 
the engineers in charge. The arc light, of course, was used very lavish- 
ly—ihus in the Liberal Arts Building there were arc light chandeliers of 
65 and 75 feet in diameter, which means (it need hardly be said) large 
amounts of light and enormous power to maintain them, but certainly 
the effect was very good. The arc light was supplemented in its work 
by the incandescent ; and in many cases the latter was artistically ar- 
ranged, combining utility and beauty. Iu addition to this, what might 
be called the practical exhibit in the Machinery Hall, the Westinghouse 
Company occupied a large space in the Electricity Building, where they 
had an interesting exhibit of railway machinery, generators, motors, 
cars, and appliances for use in connection with same. Here was shown 
a Kodak of 270 horse power, directly connected with a Westinghouse 
compound engine. The display here of railway appliances was very 
large. There was also a very interesting exhibit of the Shallenberger 
electric meter. There might also have been found many are machines, 
and a large display of transformers, of both the step up and step-down 
type. This Company also showed a 400-horse power multipolar genera- 
tor ; and, as may be expected, a host of other appliances too numerous 
to mention, including mining apparatus. 

Passing now to other exhibits, there was an excellent display of arc 
machines in the space allotted to the Brush Company. The great nov- 
elty here was the 125-light arc machine. The machine has four poles, 
and the armature is specially constructed to withstand the high voltage. 
The dynamo was directly coupled to a Bullock engine, built at Chicago, 
of the Willans type ; the engine and dynamo occupying a floor space 
only 4 feet by 11 feet, which certainly gives a high capacity per unit of 
floor area. The dynamo was designed to give 6,250 volts at 525 revolu- 
tions. This machine was very interesting as indicating a possible step 
in wire economy, involved in distributing light, though possibly this 
was of more theoretical than practical value, as the high voltage would 
propably entail more risk than many electric engineers would care to 
father, in our crowded cities. The Brush Company have, however, 
always taken the lead in large arc machines. While other companies 
have kept the size of the machines down to 50 lights, with very few ex- 
ceptions, the Brush Company have felt at liberty to run up to 65 arcs 
on one machine. This gives a possible economy in copper, as fewer 
circuits are involved. However, when all the practical aspects of the 
case are considered, it is fair to say that 125 arc circuits will, in all prob- 
ability, not be very soon adopted. The exhibit was very interesting as 
indicating the possibilities of machine building in this direction. 

The same Company also showed a large line of other arc machines as 
well as alternators. The effect of the display was increased by a very 
pretty pavilion, the interior of which was finely decorated ; and, being 
lighted by reflected incandescent light, the effect wasstriking and unique. 

The Western Electric Company had two displays, one for service in 
connection with the lighting of a portion of the grounds and buildings, 
and the other for show. For the former purpose they used ten 50-light 
machines, so arranged that they could be used to run at varying amper- 
age. The Company also had, in the Electricity Building, two 50-light 
machines and two 200-horse power generators. They had also a pavil- 
ion—a model of an Egyptian temple—wherein very unique effects were 
produced by the use of the incandescent light and colored glass. 

The General Incandescent Arc Light Company had a display of arc 
lights, fed from an incandescent circuit of 110 volts. This Company 
work particularly in the direction of pretty and artistic lamps, and they 
made a commendable showing. The lamps were generally run two in 
aseries. The Standard Electric Company had a display of arc light 
machines of 1,200, 1,600 and 2,000 candle power. The Thomson-Hous- 
ton Carbon Company showed, in various forms, the different kinds of 
carbons made by them ; and the same may be said of several other car- 
bon companies. Siemens Halske had a display of transformers, motors 
and incandescent lamps in the Electricity Building. The lamps were 
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of varying size and color. Schonburg and Sohne had a very complete 
display of insulators, and they managed to make this commonplace 
affair of sufficient interest to attract the visitor's eye. The Fort Wayne 
Electric Company had a good exhibit of arc machines of all sizes and 
different amperes. The Mather Company made a fine show of dynamos 
and motors; and with them was found the new Novak incandescent 
lamp. This is the lamp which does not require a vacuum, the globe 
being filled with a gas. It is thus supposed to avoid the patent of the 
Edison Company. 

There was a small exhibit of heating by electricity, where one could 
see iron kettles and small cooking utensils heated in this way ; but it 
would be safe to say the exhibit did not frighten many gas men. It was 
certainly expected that more would be done in this direction ; but per- 
haps it was realized that nature was against electricity in this particular 
case. 

While there were, doubtless, throughout the exhibition many ma- 
chines of particular interest to the electric engineer, the memory of 
which will bear hin. company for many years, it may be safely asserted 
that the general layman and laywoman, so to speak, will remember 
electricity in connection with the World’s Fair, not for this or that dy- 
namo or generator, but for the beautiful display made by the electric 
fountains. There have been electric fountains displayed in other fairs, 
but nothing equal to those shown at Chicago. The effect was certainly 
grand. The volume of water, and the quantity of e’ectric current at 
the command of the operator, were enormous, and were used t9 pro- 
duce most beautiful effects. The Grand Geyser threw a stream nearly 
150 high. Each fountain had in its caisson or operating chamber 19 
arc lights of 90 amperes each. While the fountains were grander than 
anything before attempted, they were worked on the same general plan 
as their predecessors—that is, a very sirong beam of light was thrown 
from beneath along the axis of the water jet. The lamps, of course, 
were in a caisson or chamber under the fountain, and the color effects 
were produced by the interposition of screens of colored glass. These 
latter were arranged very much on the plan of a Japanese umbrella. 
Each fountain took its water supply from a 24 inch main, under about 
100 pounds pressure, the total water consumption being at the rate of 
more than 20,000,000 gallons during the day. Obviously, it was too 
expensive to run tkese fountains very long; but certainly, while they 
were in operation, the effect of the changing and blending lights, and 
the varying volumes of water, were grand and unique; and this will 
outlive most other recollections of the Chieago Fair. 








Coal in Utah. 
-citeiaitiiailiaa 

Mr. D. McGuire, in an article describing Utah’s coal resources, says 
that there has been no accurate survey of the exact amount of coal 
lands in Utah, but the region in which the coal measures exist run from 
San Juan county in the south, to the north line of Bearhobe county, in 
the northeastern part of the territory. The earliest coal mining was 
carried on at Coalville, in Swamp county, where in the 50's the people 
of Sulphoke city burned coal for blacksmith’s use. Upon the entry of 
the Union Pacific Railroad these mines were opened and worked upon 
an extensive scale, as the measures are thick, the ground dry and the 
coal good. In the vicinity of Coalville, Summit county, there exist 
several localities from which coal is being extracted in considerable 
quantities, the chief of which is Chalk Creek, but this is some distance 
from the railroad. Although the coal is excellent and the measure 
thick, the output is not what it should be because the product must be 
hauled by teams to Coalville or Wanship for shipment to Grass Creek. 
Of late years a company was organized known as the Home Coal Com- 
pany, of which R. C. Chamber, of Salt Lake City, is President. This 
company has made extensive improvements and the output of the Church 
mine is considerable, the bulk of which is disposed of in Pork City, 
Utah, and in the neighboring towns around Coalville. At these mines 
there are about 200 men employed throughout the year. Farther south, 
at the Castle Gate and Pleasant Valieris, about 600 men are employed 
throughout the year by the Union Pacific and Rio Grande Western 
Railroad Companies in mining coal in these places, which are situated 
in Emery county. The measures are very thick and easy of approach, 
as they are horizontally in vast table lands and work is carried on from 
an opening in the perpendicular face of great cliffs. 

The Rio Grande Western Railway Company, at Castle Gate, has most 
improved methods of mining. There is at Castle Gate an electric rail- 
road operated in the mines and this is carried into the mountains for 
about three miles ; as the vein is almost 12 feet thick there isample room 
for operating such a road. The mines there are lighted by electricity 
and ventilation is excellent. 


From the coal produced there, coke is made in ovens at Castle Gate 
and the coke so produced is sold to the smelters at Sandy, Utah, and 
also to the foundries at Ogden and Salt Lake, although it does not pro- 
duce coke skelps of such length as is obtained from Pennsylvania coal, 
yet it serves every purpose of the smelter and foundry. 

The coal from Pleasant Valley is taken out over a short line of rail- 
road which connects with the main line of the Rio Grande Western at 
Pleasant Valley. The coal mined there by the Uniun Pacific Railroad 
Company is hauled over the Rio Grande Western line to Salt Lake and 
Ogden. The deposits of coal in that region are extensive, and at the 
present rate of working the beds could not be exhausted in 50 years. 

In San Peie county there are very extensive fields of bituminous coal, 
worked, as yet, only for local consumption. In San Juan and Grande 
counties there are vast quantities of coal, some of which coke very well, 
and as time develops the mineral wealth of that region, the coal deposits 
will come into market. Taken collectively the coal fields of Utah are 
immense, and although not of such superior quality as those of Penn- 
sylvania, still they are good, suiting them to use in every industry of 
mine and factory. As railway tariffs grow less, thus permitting the 
establishment of many works now unprofitable through high freight, 
the Utah coal lands will become a most profitable investment. 








Rolfson’s Carbureter Attachment for Gas Engines. 
snl 

United States Letters Patent, No. 498,447, were issued to Mr. Rolf J. 
Rolfson, of San Francisco, Cal., and following is an abstract of the in- 
ventor’s specification : 

This invention relates to a certain new and useful carbureter for at- 
tachment to gas engines, which consists in the arrangement of parts and 
details of construction as will be hereinafter more fully set forth in the 
drawings, described and pointed out in the specification. 

The main object of the invention is to provide a device which shall be 
secured direct to the engine itself and form a part thereof, for the pur- 
pose of vaporizing the volatile oil fed therein, for the running of the 
engine, and in this manner permit the users of gas engines to dispense 
with the necessity of making employment of the well known carbureters 
for the generation of the explosive compound for the engine, the use of 
which carbureters being open to the serious objection that owing to the 
quantity of volatile liquid necessarily contained therein for generation 
of the explosive gas, great danger is liable to follow a back explosion 
from the engine. 

A further object of the invention is to provide a device which, when 
the speed of the engine is incgeased or decreased, will automatical'y 
control the supply of explosive gas to the engine and that of the volatile 
oil from the reservoir to the carbureter, and to close the supply passage 
for the volatile oil in case of a back explosion from the engine occurring, 
in order to prevent the ignition of oil contained within the reservoir, 
whicn would follow in case no automatic check were provided for the 
supply pipe. 

Referring to the drawings forming a part of this application, wherein 
similar letters of reference are used to denote corresponding parts 
throughout the entire specificatlon and several views : 

Figure 1 is a side elevation of a gas engine, showing the attachment 
secured thereto, Fig. 2 an enlarged vertical sectional view of the car- 
bureter, Fig. 3 detail side elevation of the carbureter, and Fig. 4 cross 
sectional top plan view, taken on line x—za, Fig. 2. 

The letter A indicates an ordinary gas engine, provided with the usual 
exhaust pipe A', for outlet of hot products of combustion and inlet pipe 
A’, for admission of explosive gas to the engine, while B is the operating 
rod for controlling exhaust valve, which is raised and lowered through 
the medium of any suitable cam secured upon shaft B'. These parts 
being well known in the making and working of all gas engines call 
for no specific description, more especially as they form no portion of 
the present invention. 

The carbureter consists of the casing C, which is preferably con- 
structed of glass, open at both ends, which is closed by means of metallic 
top and bottom plates C', C*, each of which has a circular seat a cut in 
the face thereof and into which ends of casing C fit as shown, and the 
two plates are secured together and casing forced to snugly fit within 
seat a by means of screw bo!ts D. The bottom plate C’° is cast with two 
downwardly extending pipes D', D’, which pipes join at their bottom 
and terminate in the outwardly projecting pipe D*. The pipes D', D*, 
serve to convey the explosive gas from the vaporizing chamber Z, as 
generated therein as hereinafter set forth, to pipe D*, from whence it is 
fed to the combustion chamber of the engine throigh the medium ot 
inlet pipe A’, which is connected to outlet pi pe D*, as shown. The pipes 





D', D® are connected at their top by means of bridge Z', which is pro- 
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vided with the central air passageway EH’, which is intersected by means 
of air inlet or supply pipe Z*. This pipe may be cast integral with bot- 
tom plate or be formed separate. When formed integral it may be said 
to constitute a continuation of the hollow bridge, or the bridge may be 
cast separate from the bottom plate and made in the form of a pipe, but 
the inventor prefers, owing to cheapness, to cast the parts integral. 
Into the upper end of hollow bridge or pipe E', which extends through 
bottom plate, as shown, is secured lower end of shell EZ‘, which extends 
upwardly within the vaporizing chamber EZ. This shell is surrounded 
by a loose sleeve F’, Fig. 2, which supports a perforated screen e. In 
the device shown he makes employment of a set of three screens e, e', e’, 
the screen e' being separated from screen e by washer d, and screen 
e' from e” by washer d', while the upper or top screen ¢’ is held in place 
and united to shell EZ‘ by means of collar d*. This collar is soldered or 
otherwise secured to the shell and thus prevents the disarrangement of 
the screens during handling of the device. 

Into and through the bottom of hollow connecting bridge EZ’ is se- 
cured a downwardly extending sleeve F'', which sleeve is internally 
screw threaded and into which is fastened an upwardly projecting hol- 
low guide F’’, which guide extends within shell HZ“, as shown in Fig. 2. 
Through this guide works valve stem /, the upper end of which is con- 
nected to a dome-shaped valve F'*, which closes the hollow shell E‘. 
The lower end of the valve stem is screwed into seat f ', formed in sleeve 





f*, which is located within passageway for the 
explosive gas, and projects through opening 
formed in pipe wall f*. The lower end of said 
sleeve is provided with an enlarged head g, 
which closes the air vent g', which extends 
through wall g*. The admission of air through 
this vent is controlled by means of slide G. 

Upon the lower screw threaded portion of 
the valve stem f is secured the regulating col- 
lar G', which, by being adjusted up or down 
on the screw-threaded lower portion of the 
valve stem, serves to regulate the lift of the 
dome shaped valve and the inlet of volatile oil 
within the carbureter, as hereinafter will more 
fully appear. 

The top plate C'of the carbureter is pro- 
vided with a central opening h, which is sur- 
rounded by an annular internally screw thread- 
ed flange H. Into this flange is fitted an ex- 
ternally screw threaded hollow plug H',which 
is closed at its lower end, and through the 
lower end is drilled a tapering opening h'. 
Within the hollow portion of the plug is fitted 
a tapering valve H*, which moves upand down 
through the epening h', the taper of which cor- 
responds with that of the valve. The taper or 
inclination of this valve and valve opening is 
cut to a mathematical scale, so that as the valve 
is raised by the lift of the dome shaped valve, 
only such a quantity of volatile oil is permitted 
to flow through opening h', as will serve to 
generate a certain power, that is to say, that if 
the lift of the dome shaped valve is regulated 
so as to raise a one-half distance the lift of the 
valve H® will correspond therewith, conse- 
quently the passageway of opening will like- 
wise be limited and the quantity of oil which 
flows therethrough will be reduced. The hol- 
low portion of plug H' has secured therein, 
above the extreme lift of the valve, a central 
perforated collar H*, which prevents the valve 
moving beyond a certain distance, In case of 
a back explosion the valve H* will be forced 
upward until the top thereof bears against the 
central opening of the collar and closes or cuts 
off the oil passage, consequently preventing 
ignition of the inflammable oil. 

The plug H' is formed with an enlarged hol- 
low head h’, and within the hollow portion is 
located a screen J, which is held in proper posi- 
tion by means of ascrew threaded cap I’. This 
cap is formed with a central opening, and the 
upper end of the cap is reduced so as to permit 
supply pipe J’ fitting thereover. This pipe may 
be of rubber or any other suitable material, and serves the purpose of 
conveying the volatile oil from the reservoir, which may be located at 
any convenient point, not shown, to the oil passage. 

The exhaust pipe A' of the engine is partly enlarged into the casing 
I?, and into the same extends the fresh air pipe J, which circulates 
therein and passes therefrom downwardly and connects with inlet pipe 
E*. As the fresh air enters this pipe it circulates within the same and 
is heated by the raised temperature of the casing, caused by the hot pro- 
ducts of combustion from the engine being retained therein, and when 
discharged into pipe E* is extremely hot. This hot air passes into the 
hollow bridge or pipe, and from there enters the hollow shell H*, and 
the suction from the engine, through pipes A’, D*, D® and D' causes the 
hot air to raise the dome-shaped valve in order to admit the hot air into 
the vaporizing chamber. As the hot air strikes the under face of the 
valve, the surface of same is raised to an extreme degree of heat, and as 
same is lifted it contacts with lower end of valve H’, and raises same so 
as to permit the escape of oil through passageway h', which as it escapes 
into vaporizing chamber falls upon the heated surface of the dome- 
shaped valve, the heat of which and the retained hot air cause the oil to 
vaporize. As the carbureted air makes its escape from said chamber 
into pipes D' to D*, it passes through the openings of the heated screens 
e, e', e*, which not only serve to extract all moistures therefrom, but 
also effect the separation of any and all particles. The dome-shaped 
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valve is forced down upon its seat through the medium of the spring /, 
which surrounds the valve stem sleeve f*, which spring is compressed 
during the uplift of the valve. This sleeve is raised or lowered so as to 
open or close the air vent g’. 

The outer face of sleeve F'' is provided with worm threads j', and 
upon same works the worm collar J'. This collar is provided with an 
outwardly extending handle J*. As this handle is turned to either the 
right or left the worm collar is caused to move up or down, and as thus 
moved serves to lengthen or shorten the lift of the valve stem, owing to 
the fact that regulating collar contacts therewith. By connecting the 
handle J* with the engine governor, the same may be thrown in or out 
automatically by the increased or decreased speed of the engine. In 
case the gas flowing from the vaporizing chamber does not contain suffi- 
cient oxygen, the same may be supplied thereto by opening the vent 
slide G. 

The inventor’s claim: are : 

1. In a carbureter, the combination with the carbureting chamber, of 
a tapered guide passage for the volatile oil leading into said chamber, a 
tapered valve mounted in said guide passage and held therein by grav- 
ity, an air inlet, an exit for the carbureted air, and a valve controlling 
the flow through the air inlet and constructed to actuate the valve in the 
guide passage and thereby regulate the supply of volatile oil. 

2. The combination with the carbureting chamber, of a hollow plug 
secured in the top of the same and having a downwardly tapered open- 
ing in its lower end and a tapered valve mounted loosely in the plug 
and resting normally in said opening. 

3. The combination with the carbureting chamber provided with an 
oil inlet and an outlet for the explosive gas, of an air inlet shell or tube 
arranged within the said chamber, a valve to open and close said shell, 
a valve stem guide, a stem secured to the valve and extending through 
the said guide, and a spring acting on said stem to close the valve. 

4. The combination with the carbureting chamber provided with an 
oil inlet and an outlet for the explosive gas, of an air inlet, a valve to 
open and close the air inlet, a valve stem guide, a stem secured to the 
valve and extending through the said guide, and a stop adjustably se- 
cured on the stem and adapted to impinge against the guide and thereby 
limit the movement of the valve. 

5. The combination with the carbureting chamber haviug oil and air 
inlets, of an outlet pipe for the explosive gas, an air vent in said outlet 
pipe, a slide on the outer side of said vent, a valve for the air inlet, and 
a valve on the inner side of said vent connected with the valve for the 
air inlet. 

6. The combination with the carbureting chamber of a hollow plug 
extending through the top of the same and having a tapered opening in 
its lower end, a valve resting normally in said opening, and a centrally 
perforated collar secured in the plug above the valve and constructed to 
limit the movement of the same. 

7. The combination with the carbureting chamber, of a hollow plug 
extending into the top of the same, a valve located within the plug, a 
screen arranged transversely within the plug, a cap secured to the end 
of the plug and bearing on the screen to hold the same in. place, and a 
perforated collar within the plug acting as a stop for the valve. 

8. In a carbureter, the combination with the carbureting chamber 
having oil and air inlets and a gas outlet, of a valve in the oil inlet, a 
valve in the air inlet constructed to operate the oil inlet valve, a valve 
stem depending from the air inlet valve, a guide through which said 
stem passes, an adjustable collar supported by the lower end of the 
guide, means for adjusting said collar, and a stop on the valve stem 
constructed to impinge against said collar. 

The inventor subsequently assigned all interest in the patents to the 
Union Gas Engine Company, of San Francisco. 








The Use of Coal Gas for Domestic Purposes Other than Light- 
ing. 
i 
The following very practical article is from London Hygiene: 


This subject is one which requires consideration from many points of 
view. As the comparative cost of coal and gas for heating purposes is 
an element of importance, and as prices vary so greatly, it will be the 
simplest method to adopt a standard price for both, which will admit of 
easy calculation for the varying prices of the two fuels. Taking coal at 
$4.25 per ton, we get 11 pounds weight for 2 cents; and taking gas at 
83 cents per 1,000 cubic feet, we get 25 cubic feet for 2 cents; 20 cubic 
feet of London gas (16 candles) have a theoretical heating power equal 
to 1 pound of good coal. So that, at the comparative prices given gas 
is nearly nine times the cost of coal, provided both fuels could be barned 


with equal economy, which is far from being the case on the small 
scale required for ordinary domestic use. Where the work is small and 
intermittent, such as cooking, bedroom fires, and bath heating, gas 
comes out in practice far the cheaper fuel ; but where the work is fairly 
regular, such as the heating of ordinary living rooms by open fires, the 
cost of gas averages in practice about three times that of coal. Of 
course, by the use of warm air arrangements combined with «a gas fire 
the cost may be reduced quite 50 per cent., and the same economy may 
be practiced with coal or coke, by using coke stoves, but for the fact 
that they are very unpopular in this country; rooms heated by air- 
warming arrangements being comparatively close and stuffy. This 
feeling is caused by the upper part of the air being warmer than that 
near the floor, the practical result being that in rooms heated in this 
manner it is difficult to keep the feet warm, even with the thickest car- 
pet. 

One of the commonest fallacies with regard to gas is the idea that a 
given quantity of gas burned in a common lighting burner gives less 
heat than if consumed in a bunsen or atmospheric burner. This is en- 
tirely a mistake. Gas, whether burned in a common lighting burner, 
a regenerative lamp, a bunsen or atmospheric flame, or a blowpipe or 
furnace, gives, if properly burned, absolutely the same quantity of heat 
for the same amount of gas under any and every condition, the only 
difference being in the concentration or the convenience of its applica- 
tion for any special purpose. 

For instance, if a large air space has to be warmed by burning gas in 
it, it is a matter of absolute indifference whether we use common light- 
ing jets, regenerative lamps, atmospheric burners, blowpipes, or blast 
furnaces ; the result is exactly the same in each case if the air is kept in 
circulation. For every cubic foot of London 16-candle gas burned we 
get a heat of 660 units—7.e., a heat which, if perfectly utilized, would 
raise the temperature of 660 pounds of water 1° F. In the large air 
space under consideration we should, with any of the methods of 
burning, obtain the whole of the heat in useful work ; but if we wanted 
to melt, say, one pound of cast iron, the only method by which any use- 
ful work could be obtained would be in a blast gas furnace, where the 
whole of the heat can be concentrated rapidly on one spot. 

This explains why, under ordinary circumstances, an atmospheric 
burner is so much more efficient than a lighting burner for boiling 
water ; the heat from the atmospheric burner can be localized and con- 
centrated on the work required, and less is lost in the surrounding air. 

Having now settled a basis on which the results may be compared, 
and explained some of the sources of possible error, we may consider 
the various purposes to which gas may be advantageously applied for 
domestic use, and the points which require attention to prevent failure 
and annoyance. 

Domestic Cookery.—Under ordinary circumstances the whole of the 
products of combustion come into the kitchen ; they are in themselves 
free from odor and no nuisance in any way, but they may easily be- 
come a very serious annoyance if some simple points are neglected. 
The stench and nuisance of cooking by acoal fire are inappreciable from 
the simple fact that the whole goes up the chimney ; if the same nuis- 
ance were to appear with gas cookery it would be intolerable in any 
house, and to prevent this certain points are essential. The burners 
must be clean, and must burn with a clear greenish-blue flame; the ves- 
sels must be clean outside; a pan used on a coal fire and then placed on 
a gas burner will make a suffocating smell throughout the house, owing 
to the tarry matters deposited on the vessel by the imperfect combustion 
of the coal. Pans, etc., containing fatty matter must not be allowed to 
boil over on the burner, as the smell of charred fat, or any animal or 
vegetable matter, is most offensive ; for similar reasons roasting tins 
must never be placed above a gas flame, either in an oven or over a 
boiling burner. lf perfect sweetness in the kitchen is required, the use 
of the frying pan must be prohibited, asthe smell from frying is always 
unpleasant ; it is quite unnecessary, as the work can be done far better 
by a gas grill. Fried food is indigestible and cheap, but the cheapness 
does not compensate for its indigestibility. 

We now consider the cost. Taking an ordinary gas cooking range, 
such as is usually hired out by the gas companies, the expense depends 
largely on the care and supervision exercised, and to demonstrate this I 
will give two extreme cases, the results of which have been carefully 
taken, and may be depended on as being fair examples. The first is one 
of a small and careful household, where close supervision is constantly 
exercised ; the other is that of a household conducted on a liberal scale, 
under the control of a good chef, where everything is done in the most 
perfect manner ; the average may be taken between these. 

‘Cooking regularly for six persons and boiling water for general pur- 
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per 1,000 cubic feet. Total cost of 12 months cooking, $5.64.” This is 
extraordinarily low in cost, and is a rate which will rarely be reached ; 
the other case is equally clear on the opposite side. 

‘* From the 4th January, 1888, to the 2d of July, 1889, cooking for 
ten persons, the total gas consumption was 41,700 cubic feet, which at 
58 cents per thousand cubic feet amounts to $24.18 or $5 per month. 
The average consumption of coals in the fire-range before using gas 
was 1 ton per month, costing $5.” 

These are actual cases in practice, not estimates; but it is quite evident 
that even in the latter one no actual waste of gas has been permitted, 
and that the furious boiling over and general burning of things by 
extravagant and unchecked gas consumption have not existed. 

It is a curious fact that roasting, which is always a costly process 
before an open fire, is the cheapest process carried on by gas, as the 
average gas consumption per pound of meat roasted in ten different gas 
cooking ranges, by different makers, did not exceed 3 cubic feet of gas 
per pound of meat roasted, the lowest being 2 cubic feet and the highest 
4} cubic feet per pound of meat. The difference was caused almost 
entirely by the different sizes of the ovens used, the cost being ruled by 
the size of ovens rather than by the weight of meat roasted. 

Boiling Water.—With gas at 25 cubic feet for 2 cents, in ordinary 
broad bottomed pans or kettles, the cost averages 2 cents for every 5 
gallons boiled. 

The cost of grilling is, taking the average of a number of tests, almost 
exactly double that of roasting, whereas frying, the cheapest of all 
methods, costs considerably less than roasting the same weight of meat, 
although there are no statistics available from which average results 
can be obtained. 

It may be taken as an absolute rule, without any exception, that gas 
cooking can always be done in an ordinary kitchen without special 
ventilation and without any offensive smell, and where any exists it is 
a sign of either waste, dirt, or carelessness. As to its popularity, this 
may be estimated by the fact that one English gas company has out on 
hire, at the present time, over 60,000 appliances for cooking and heat- 
ing, at least one half of these being for cooking purposes only. 

Bath Heating by Gas.—This is a subject which requires very much 
more attention than has been given to it. The modern fashion of ex- 
treme speed of heating entails conditions which are not always possible, 
and when these are neglected or overlooked a very distinct element of 
danger appears. This has been proved by several fatal accidents, if 
they may be classed as accidents. With the best apparatus which can 
be made a 30 gallon bath cannot be heated by less than a consumption 
of 30 cubic feet of gas. This will require at least 300 cubic feet of air 
to consume it, and the resulting 330 cubic feetof burned air and gas will 
render fully 3,000 cubic feet of air totally unfit for respiration. If the 
heating is done in 15 minutes in a bath room 10 feet square, the whole 
of the air in the room becomes quite unfit for respiration in 5 minutes ; 
and the only possible remedy is to connect the heater with reliable flue 
which can be absolutely depended on as being free from risk of down 
draught. This is by no means a simple matter in most cases, where no 
flue exists near the bath room, and although there are some methods by 
which the deficiency may be overcome, these, like many house chim- 
neys, are not always successful, owing to local conditions and peculiar- 
ities. The only safe way to fix a rapid or instantaneous bath heater is 
to put the whole matter in the hands of an experienced fitter, and make 
him responsible for the success or failure. A man who thoroughly un- 
derstands this class of work will know at once the difficulties, but, of 
course, such a man is not likely to be the cheapest. In the absence of 
- an absolute guarantee from the fitter it may be taken as a rule, without 
any exception, that a bath heater which will heat an ordinary, full-sized 
bath in the usual small bath room, is unsafe if it will do the work in 
less than from 1} to 2 hours, and this, for ordinary domestic use, is quite 
quick enough. To quote the saying of a friend, ‘‘ People do not, as a 
res get dirty so quickly as to require a bath oftener than every two 

ours.” 

With regard to rapid bath heating, fashion is very well in its way, 
but it is not policy to risk life for the sake of fashion, when cir 
cumstances are against safety ; and bearing on this question, it must be 
remembered that rapid heaters in which the gas is burned in ordinary 
illuminating flames are quite as dangerous, without a good flue, as any 
other form, although many makers, who should know better, assert the 
contrary. The rapid combustion of a large quantity of gas must of ne- 
cessity remove oxygen from the air, and as a matter of fact, in a small 
close bath room the burner of a large rapid bath heater would remove 
the oxygen so rapidly from the air that it would extinguish itself, and 
for this reason the products of combustion must be removed. This does 
not apply to slow working heaters with a small rate of gas consumption, 





as the natural diffusion which always takes place is sufficient to render 
this harmless. 

Gas Stoves and Fires for the Sick-room.—These to be satisfactory, 
require to be different to the ordinary gas fires in living rooms. In a 
sick-room it is necessary that the temperature shall be kept steady, the 
fire at times requiring to be turned very low. This, in the usual pattern 
of iron fret, or hollow ball fires, is not possible, as neither of these forms 
can be always depended on to work at less than one-half their normal 
power, and to make these suitable for sick-rooms it is necessary to di- 
vide the burner into two or more parts with separate taps, which is an 
undesirable and expensive complication liable to cause trouble in un- 
skilled hands. We may consider that for sick-room use the following 
conditions must have the first attention: 1. Great range of power, down 
to the lowest, without risk of lighting back at the jet. 2. Comparative 
silence. 3. Absence of strong light. 4. The power to use bronchitis 
kettle or steaming arrangement when needed. 

To fill the whole of these conditions it is necessary to have a fire sur- 
face of fibrous asbestos on a flat brick, the burner having much smaller 
holes than are necessary for the iron fret or hollow fires. Where the 
temperature of the air of the room is important, the fire should, for 
economy’s sake, have an air-warming arrangement combined with it, 
and for steaming, either a boiling burner attached as a trivet to the fire, 
or a separate boiling burner placed on the hearth, the latter being, per- 
haps, the best, as the kettle can be got well forward into the room. An 
exceeding good substitute for a bronchitis kettle is a blanket or heavy 
bath towel wetted and hung before the fire. Except in affections of the 
lungs, warm air in a bedroom is objectionable to most, and a simple 
source of radiant heat is by far the most agreeable ; all air warming ar- 
rangements have the same objection as hot water pipes, they cause a 
feeling of stuffiness which is intensely disagreeable to many people. 

With regard to noise, all atmospheric flames cause more or less sound, 
and unfortunately all taps have the same defect ; some are excessively 
noisy, and the sound, travelling along the tube, appears to come from 
the gas burner, exaggerating a defect which is in itself not usually 
great. The best method to reduce the sound is to use a good gas gover- 
nor on the main supply so as to prevent excessive pressure. 

Many extraordinary statements as to the cost of gas fires have been 
made, not one of these being based on any actual results, or giving any 
basis to calculate from. The mistake is that the calculations have been 
made from the air space to be heated. The absorption of heat by the 
air varies enormously according to the moisture held in suspension, but 
under any circumstances it may be quite ignored as a basis on which 
calculations must be made for. heating rooms of different shapes. The 
heat is almost entirely expended on heating the walls of a room ; they 
appear to have an unlimited capacity for the absorption of heat, and the 
calculation must be made from the wall surface, the following rules 
being the result of repeated trials on both a large and small scale under 
varying conditions. We will take first the cheapest possible form of gas 
heating, flueless stoves, and limiting the ventilation. This system is 
suited only for beer cellars and stores, and is given as a standard of 
reference for the greatest available duty for the fuel used. . Rule for 
finding the gas consumption required to obtain any exact temperature : 
For every 1,200 square feet of wall surface (excluding ceilings and 
floors) a consumption of 1 cubic foot of gas per hour is required for 
every 1° F. rise of temperature. Example, a room without flue, kept 
close, and badly ventilated. size 30 by 30 by 10 feet high, would require 
a gas consumption of 20 cubic feet per hour to raise the temperature 
20° F. 

The figures given are for continuous heating, night and day—i. e., 
for retaining a given temperature after it has been obtained. The actual 
heating up of the room and walls is a comparatively slow process, and 
depends on the speed required. It may be taken as a rule that for heat- 
ing up a room which has been allowed to cool, at least double the con- 
sumption will be required for the first three or four hours. If the pro- 
ducts of combustion are carried away, and the room is fairly ventilated, 
the gas consumption will average nearly double this, and it may be 
taken as a safe rule for a gas fireand warm air arrangement, that a well 
ventilated room will require, for every 600 square feet wall surface, 
cubic foot of gas per hour for every 1° F’. average rise of temperature. 
Where a fire alone is used as a source of radiant heat, the temperature 
of the air varies so greatly that exact experiments are impossible, the air 
only becoming warm as the radiant heat is absorbed by the walls and 
solid contents of the room, so that it cannot be considered as an air 
warmer. The cost given above will apply also to living rooms, except 
when a gas fire is built up in an ordinary coal fire grate. This, owing 
to its backward position and surroundings, is a most costly luxury, and 
can only be adopted when expense is no object. It is a most popular 
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form of fire, and its use is rapidly extending, in spite of the extravagant 
cost; but, of course, when used in drawing-rooms for short periods the 
ccst is a very secondary matter, as compared with convenience and ab- 
sece of dirt. 

With regard to condensing stoves, or ‘‘siphon” stoves as they are 
sometimes called, their power is very small for their size and cost, and 
the largest are only suited for very small rooms. It is the custom of 
most makers to hide the outlet for products of combustion, and this has 
led toa general belief that all the products of combustion are condensed. 
This is not the case; only the sulphur compounds and the water of 
combustion are condensed, and the carbonic acid escapes into the room. 
Its presence may readily be detected by analysis of the air, but as it is 
quite inert the only effect is to reduce the percentage of oxygen in the 
room, and to cause, to a certain extent, the close feeling which is caused 
by all flueless stoves. Carbonic acid evolved in the breath is known to 
be both offensive and dangerous in confined places, but this is only on 
account of the germs and volatile organic matters with which it is 
contaminated. 

The advantages of the use of gas as a fuel are not only great, but 
many of them are simply unapproachable by any other fuel. In the 
sick room we can, not only get warmth, but we can get precisely the 
kind, and the quantity we require, dried or moist, convected or radiant, 
as needed. The warming of food, and other matters for sick room and 
nursery use, is simple, quick, and certain, night and day; and the dis- 
turbance of restless patients and children is avoided. In the prepar- 
ation of food, the perfection of the result, and the absence of burning 
and waste, irrespective of the economy in labor and expense, are quite 
sufficient to put gas in the front rank. With proper arrangements bath 
heating can be done by gas in a way which is simply impossible with 
any other fuel. At the same time we must not expect special miracles, 
and those who expect a down draught in a chimney to be cured by the 
use of a gas fire, will always be doomed to disappointment. 








Rustless Coating for Iron. 
<hcgililioatians 

M. Octave de Rochefort-Lucay read the following paper, at a meeting 
of the Paris Societe d’Encouragement, on the new Bertrand,process for 
coating with magnetic oxide and enamelling iron and iroa carburets, 
and on a new process for tinning for cast iron. 

Messrs. Barff and Bower were the first to practically coat iron, steel 
and cast iron with magnetic oxide, soas to form, at the cost of the metal 
itself, the protective layer that is obtained usually from paint, or from 
enamelling, etc., with a thin coating of a metal that is not oxidizable. 

The Bertrand processes are more simple than those of Bower and 
Barff, and are based on a new discovery in chemistry, and may be stat 
ed thus: If a thin adherent film of another metal is formed on the 
wrought iron or on the cast iron, and this iron or cast iron, heated to 
1,000°, is exposed to a current of oxidizing gas, the oxygen penetrates 
through the film, oxidizes the iron or the cast iron, and under these con 
ditions magnetic oxide is the result. The formation of magnetic oxide, 
thus obtained, continues indetinitely, and the thickness of the coating 
of oxide increases according to the period of exposure to the oxidizing 
current, providing the temperature remains at about 1,000°: 

As to the film of metal deposited in the first instance, it disappears in 
some obscure way, forming oxides which mingle with the magnetic 
oxide or volatilize according to the nature of the metal of which they are 
composed. M. Bertrand had then to find the best metal and the best 
method for depositing it on the article to be coated, and he has found 
that bronze, a mixture of copper and tin, gives, from a practical point 
of view, every satisfaction. For depositing this bronze on the wrought 
iron and cast iron, M. Bertrand uses electricity or wet baths, and uses 
sulphophenolic acid. 

The following is the method adopted in the Bertrand manufactory for 
an oxidation :—The article is cleansed (the cleansing is vot indispens- 
able), then dipped a few moments in a bath containing a solution of 
sulphophenate of copper and tin. The coating of bronze being formed. 
the article is immediately washed with cold water and dried with saw- 
dust. The article dried is put into a furnace. Oxide forms, and at the 
end of fifteen to thirty minutes (according to the articles) the article is 
taken out, sufficiently oxidized. The coating produced varies from 
ysth to $th of a millimetre. 

M. Bertrand uses electricity to ascertain if the coating is of sufficient 
and uniform thickness, and in doing so he makes use of bells. If in 
putting the two wires in contact with the oxidized article the bells ring, 
the current passes—the oxidation is insufficient; if it remains silent, the 
oxide formed is of sufficient practical thickness because it prevents the 
electric current from passing. 





Process for Tinning Cast Iron.—M. Bertrand has also used sulpho- 
phenolic acid to obtain tinning on iron. He dissolves salts of tin in a 
mixture of water and sulphophenolic acid at the rate of 1 per cent. of 
tin salt, and 5 per cent. of sulphophenolic acid. In this mixture the ar- 
ticle, which is previously cleaned, is dipped, and is at once covered with 
an adherent coating of tin, and afterwards by the means of rotating 
brushes in wire and cloth the coating of tin is polished, and a result is 
obtained which is both effective and cheap. 

Process for Enamelling.—There are not more than two processes for 
enamelling cast iron. In the first, called hot, the iron, heated to a vivid 
red, is powdered with a flux powder (borosilicate of lead), distributed 
with a sieve, then it is heated, and when the flux fuses it is powdered 
afresh with glass more soluble, forming the glaze of the enamel. This 
process, the only direct enamelling, is dangerous to the operator, and 
even impossible for large articles, nor does it allow of decorations. The 
second process consists of dressing the cast iron either by three distinct 
and successive operations in the furnace with a kind of pottery. In the 
Bertrand enamelling, the article is first coated with magnetic oxide, 
then dipped in borosilicates of lead, colored by metallic oxides, in which 
is added a little pipe clay in order to give rather more body. The arti- 
cle thus covered cold, by dipping or with brushes, is put into the fur- 
nace; the enamel adheres and vitrifies at the usual furnace temperatures 
used by enamellers. By putting a coating of colored enamel with a 
brush on a first coat simply plain, it is possible to make any decorations 
desired, which may be burnt in at one operation for outdoor vases, etc. 
These results, due to the first oxidation with magnetic oxide, are remark- 
able as much for the color as for the tenacity of the enamel and its re- 
sistance to rough usage. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ancssainliigliees’ 

THE Ohio Gas Company, of Lima, Ohio, has leased for a term of 
years the entire properties of the Ashtabula (Ohio) Gas Light Company, 
and has installed a water gas system of the type constructed by Mr. 
Joseph Askins. The capacity of the plant is 125,000 cubic feet per diem, 
and the lighting value of the gas supplied is not less than 20 candles. 
Mr. P. E. Hall, Jr., the former Secretary of the Ashtabula Company, 
has been retained by the lessees as Manager and Superintendent. 





THE people of Hyattsville, Md., are discussing the advisability of 
authorizing a bond issue of $25,000, the money to be devoted to the erec- 
tion of a gas plant. Hyattsville is in Prince Georges county, on the 
Washington branch of the B. & O. Railroad, at a point 7 miles north- 
east of Washington, and it is likely it would give fair support to a gas 
company. 





It is reported that a Chicago syndicate is endeavoring to secure a 
franchise for the operation of a gas and electric light works at 
Antioch, Ills. Antioch is in Lake county, Ills., and is on the Fox 
river, about 52 miles northwest of Chicago. Population of the town- 
ship, about 5,300. 


THE gas plant at Asheville, N. C., is to be enlarged and improved this 
coming spring. 








THE expenditures last year on the manufacturing and distributing 
divisions of the gas plant of the Utica (N. Y.) Gas and Electric Light 
Company amounted to something like 10,000, and Superintendent 
Pinckney is happy over the fact that the sendout for 1893 shows a gain 
of 7 per cent. over that for 1892. 





Mr. Frank Lyman has resigned from the Board of Directors of the 
Brooklyn (N. Y.) Gas Company, giving as a reason therefor his ap- 
pointment as Deputy Commissioner of City Works, which department 
has close business relations with the Gas Company. 





On the 4th inst. a cylinder which was being charged with compressed 
gas on the works of the New York Oxygen Company, 366 First avenue, 
this city, exploded with great violence. One workman (Thomas Gregg) 
was instantly killed, and two others (Fred. Gardiner and John Moran) 
were severely injured. A local paper in discussing the accident says : 
‘*Moran was at the hydrogen compressor, engaged in charging two cyl- 
inders, which lay on a stout wooden table, with the nozzles screwed to 
the delivery pipes of the compressor. Gregg stood close to the table, 
engaged in conversation with him. It is the theory of the Company s 
officers that Moran forgot what he was about and let the cylinders take 
too big a load. The cylinders are tested for a pressure of 3,600 pounds 
to the square inch, and are never charged with more gas than is suffi- 
cient to give one half that pressure. To guard against overcharging 
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there is a safety valve which is supposed to blow off at 2,500 pounds, 
and a gauge, the indicator of which registers any pressure up to 3,000 
pounds. To cause an accident of the nature that occurred two things 
are necessary: First, the safety valve must have refused to act; and, 
second, Moran must have paid no attention to the gauge. After the in- 
dicator marked 3,000 pounds it could go no further, so there is no 
telling how much of a pressure those cylinders sustained before they 
burst.” 





WE can supplement our mention of the project for the establishing of 
a Gas Company at Salamanca, N. Y., by saying that the Village Board 
has given permission to the proprietors of the natural gas company at 
Bradford, Pa., to pipe the town. The probability is that the line will 
be extended to the adjoining villages of Randolph and Little Valley. 





THE Board of Gas and Electric Light Commissioners, having consid- 
ered the evidence presented on the rehearing of their order putting the 
price of gas at Chelsea, Mass., at $1.65 per 1,000 cubic feet, have decided 
to permit the Company to charge $1.70 per 1,000. 





JAMES BRADy, by his attorneys, Messrs. Brady & Howard, recently 
filed papers in a suit for $10,000 in the City Court of Baltimore, against 
the Consolidated Gas Company of that city. He alleges that an escape 
of gas, for which the Company was responsible, caused the death of his 
daughter Marian, at their residence, 619 East Chase street, on the night 
of October 11, 1893. 





THE Malden and Melrose (Mass.) Gas Company has put its selling 
rate at $1.60 per 1,000 cubic feet—a concession of 20 cents per 1,000—the 
same to be in effect from the first of the month. 





THE Michigan Fuel and Gas Company has been incorporated by 
Messrs. John C. Goodrich, Wm. A. Bercry, H. E. Emmons, Eugene 
Gregory and George E. Brick. It is capitalized in $1,000,000, and its 
purpose is to exploit in Michigan the patented gas making process de- 
vised by the celebrated Mr. Harris. 





Messrs. J. W. Grace & Co., of New York, are arranging to put on 
a line of tank steamers for the purpose of transporting petroleum from 
Peru to the Pacific Coast, with the avowed object of underselling the 
Standard Company in the Coast Market. They say they will be able to 
sell the Peru product at $2.50 per barrel in San Francisco. 





THE following are the awards made by Director Windrim in the in- 
stance of the supply of gas coal for the ensuing year to the Philadelphia 
gas works: 


Name of Company. Tons. Price per Ton. 
Penn Gas Coal Company............... 77,314 $3 69 
Westmoreland Coal Company........... 77,314 3 69 . 
Manor Gas Coal Company............... 5,000 3 68 
STs 1456s vhnedhe wes vecee 25,000 3 68 
Despard Gas Coal Company............. 15,000 3 65 
Gaston Gas Coal Company.............. 15,000 8 65 
Montana Coal and Coke Company....... 15,000 3 65 


Newburgh Orrel Coal and Coke Company 15,000 3 65 





SINCE writing our mention of the amended decision of the Board of 
Gas and Electric Light Commissioners, in the matter of adjusting the 
gas rate at Chelsea, Mass., we received the following statement of the 
reasons which led the Board to recommend the change ordered: ‘‘The 
price fixed in the former vote assumed that there should be no diminu- 
tion in the Company’s output, and no demand for extraordinary ex- 
penditures for repairs at the works, upon which considerable sums have 
receutly been expended, but it appeared at the hearing that the condi- 
tion of the distributing plant was such that large sums must soon be 
spent for its improvement. The Company's recent loss by fire at the 
works, which has occurred since the last hearing, will also entail an in- 
creased expense for repairs. Further new evidence was introduced that 
owing to the reduction of the business of large manufacturing establish- 
ments since the former hearing there has been a substantial decrease in 
the Company’s output of gas, and it is possible that such a condition may 
continue. It seemed clear from this new evidence and the figures pre- 
sented that such a price would entail a further reduction in the rate of 
dividends, which has already been reduced by the Company to 5 per 
cent. Upon careful consideration of all the evidence the Board has 
considered that under the present conditions some modification of its 
former order is necessary to enable the Company to pursue its business 
for the best interests of the community in which it is placed. Voted, 
that the net price of gas supplied on and after January 1, 1894, to con- 
sumers of the Chelsea Gas Light Company, shall not exceed $1.70 per 
1,000 cubic feet, if paid on or before the 25th day of the month in which 





the bill is presented.” From this it will be seen that the Board also vy r- 
tually recedes from its decision denying the right of the Company to 
maintain a gross and net rate conditioned on prompt payment. The time 


in which the discount is available, however, is stretched to the utmost; 


limit. 





Mr. A. F. Howsks, writing to us from San Francisco, under date of 
January 4th, says: ‘‘ In view of your mention in your issue of Decemn- 
ber 25th, of certain proceedings instituted by the Council of San Jose, 
California, against the San Jose Light and Power Company, I may say 
that a few days ago a lengthy opinion was presented to Council by City 
Attorney Hardy in respect of the proceedings. It will, no doubt, be 
remembered that the resolutions adopted by Council (it was introduced 
by Ald. Hogan) directed the Attorney to determine whether the city 
had authority to require the San Jose Light and Power Company to 
furnish to the Council an annual detached statement showing the name 
and residence of each gas rate payer, rate paid, itemized statement of 
expenditures for supplying gas and amount of money actually expended 
annually since commencing business, in the purchase, construction and 
maintenance respectively, of the property necessary to carry on the gas 
business, also, the gross receipts during the same period. Mr. Hardy 
cited numerous decisions on the same question, and from them advanced 
the opinion that under the exercise of police power municipalities have 
the power to establish maximum rates to be charged by water, gas, 
telegraph, telephone and electric light companies; that if gas or electric 
light companies make use of the streets in the prosecution of their busi- 
ness different from the use made by the general public, they cannot com- 
plain that the city should enforce its right to regulate its business in behalf 
of the public, if such regulation should become necessary. If itisdeemed 
necessary toexercise this power he held that all regulation on the subject 
must embrace all companies furnishing artificiallight. ‘Itmay be doubt- 
ed,’ he said ‘if the Mayor and Common Council possess the inquisitorial 
power to require a corporation to expose its affairs to a business rival, by 
filing a verified statement showing the cost of its plant, the amount annual- 
ly received, and expenditures, etc.; but certainly if such power exists it 
should be exercised impartially in both companies engaged in artificial 
lighting. Iam of the opinion, however, that the business of furnishing 
artificial light to the inhabitants of the city of San Jose is subject to 
municipal regulation and that a maximum price for the commodity 
furnished may be fixed by the Mayor and Common Council.” 





THE gas works at Milton, N. Y., which have been operated for some 
years by Mr. William Clements, under the corporate title of the 
Ballston Spa Gas Light Company, have been purchased by Mr. William 
S. Waterbury, formerly Chief Clerk in the office of the Secretary of 
State. 


MANAGER LITTLETON, of the Quincy (Ills.) Gas Light and Coke Com- 
pany, is now reaping the benefit of the main extensions and renewals 
made by him last summer. Dollar gas for fuel is very popular at 





Quincy, and Col. Steinwedell and his big lieutenant are enthusiastic: 


over the success that has attended their pet project. 





‘*OBSERVER” forwards the following: ‘‘At the annual meeting of 
the stockholders of the New Haven (Conn.) Gas Light Company, the 
following directors were chosen: Charles P. Ingersoll, George J. 
Brush, Francis Wayland, Andrew W. DeForest, E. Hayes Trowbridge, 
Pierce N. Welch, George D. Watrous, Robert A. Brown and T. 
Attwater Barnes. The Company has been enabled to continue paying 
its quarterly dividends of 24 per cent., notwithstanding dull times. To 
keep pace with the growth of the city, the average increase in the 
number of consumers is about 400 in ordinary years, but it has not 
reached that number the year past. Some of the consumers, in an at- 
tempt to cut down household expenses, have ordered the meters taken 
out, deciding to depend upon kerosene oil for an illuminator for a 
season. Others have economized in the amount of gas they have 
burned. Despite these economies, the Company has steadily increased 
the amount of gas sold over last year, and now has about 8,500 con- 
sumers.” 





THE Lewiston (Me.) Company reports a good increase in the sendout 
for 93 as against 92. In December a net gain of 22 meters was re- 
corded. 


Mvcsu discontent is manifested at Passaic, N. J., over the action of 
the local electric light company, which has advanced the charges for an 
incandescent electric light service in the sum of 10 per cent. The rate 
for commercial arc lights was increased from $5 per lamp per month 
to $9. 
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THE Haverhill (Mass.) Common Council for 1893 signalized its going 
out of office by voting to lay on the table the order proposing to estab- 
lish and operate on municipal account a gas and electric light plant. 





WE are indebted to a correspondent for the following respecting the 
gas supply of Cicero, Ills.: ‘Cicero enjoys the advantages resulting 
from a good gas service at low rates. On June 2d, 1892, the Board of 
Trustees granted to N. A. McClary a gas franchise for the town of 
Cicero. The Cicero Gas Company was immediately organized, and 
within a year one of the best equipped gas plants in the United States 
was in Operation, supplying a very superior gas through over 26 miles of 
mains, laid in Austin, Ridgeland and Oak Park. The character of the 
service is unsurpassed and the prices are 33} per cent. lower than in the 
average city of 12,000 people, notwithstanding the fact that the invest 
ment is, owing to Cicero’s magnificent distances, much greater than the 
average. The management of the Company has been liberal, and 
special efforts have been made to educate the community to the use of 
gas, not only as an illuminant but as a fuel for cooking and intermittent 
heating. Asa result the Company already enjoys a very large patron- 
age and is rapidly increasing its output. A high candle power smoke- 


' less gas is supplied, the cost of which, for lighting, is little if any greater 


than that of oil. Improved burners and devices have been introduced 
which increase the efficiency and lower the cost of illumination. A 
system of automatic lighting is shuwn by the Company, and it has intro- 
duced more than 500 gas ranges during the past six months, most of 
which are being continued in use through the winter. It has been fully 
demonstrated that gas asa fuel for cooking is cheaper than coal, whichis 
proven by the cost of coal used against the cost of gas used. A com- 
plete record of all such bills is kept in convenient form at the Cem- 
pany’s office, and is open to the investigation of any one desiring to 
investigate. The average of nearly 3,000 bills proves that gas as a fuel 
for cooking is cheaper than coal, and it goes without saying that for 
comfort, cleanliness, convenience and efficiency the two fuels are not 
to be compared. The office of the Cicero Gas Company is a handsome 
building erected by it for the purpose at No. 115 North Oak Park 


Avenue. The officers of the company are: President, N. A. McClary; 
Vice President, C. D. Hauk; Secretary and Treasurer, Irwin Rew; 
Engineer, E. E. Morrell. The works are located upon the Wisconsin 
Central Railroad, at Austin Park, and the system of manufacture 1s that 
known as the Rew process. The works were built and are operated by 
the National Gas and Water Company, 218 La Salle Street, Chicago.” 





WE will be pleased to publish any replies that may be received in 

answer to the queries propounded in the following letters : 
New York, Jan. 10, 1894. 

To the Editor AMERICAN Gas LIGHT JOURNAL: Will some of your 
readers give information in reply to the following questions: In ordin- 
ary coal gas making how often is the liquor drawn off from the 
hydraulic main, either partially or entirely ? How much water is sup- 
plied to it per day ? (Answers will, of course, have to be stated in terms 
per retort or per bench of x retorts, or per ton of coal carbonized.) 
What is the average temperature of the hydraulic main ? 


Yours truly, NUTCRACKER. 





WE are in receipt of a handsomely illustrated paper issued by the 
Majestic Manufacturing Company, of St. Louis, which is one of the 
largest and best known stove manufacturing concerns in the Western 
country. The illustrations show the design of the various gas and coal 
ranges made by the Company, and the explanatory text is well put 
together. We may farther say that Mr. Charles V. Newman has taken 
charge of the gas range sales department of the Company, and it goes 
without saying that Mr. Newman will work faithfully and successfully 
to advance the interests of the Majestic Company. 





Mr. A. L. Roacu, JR., has resigned the Superintendency of the 
Crawfordsville (Ind.) Water and Light Company. He proposes to go 
into the banking business at California, Mo. 





THE Acme Gas Company, of Carthage, Mo., has been incorporated. 
It is capitalized in $40,000. 





THE commission having in charge the construction of an electric 
lighting plant, to be operated by the municipality of Detroit, Michigan, 
announces that the bids for the buildings will be opened on the 23d 
inst., and that the bids for the machinery, etc., will be opened on the 
30th inst. 





THE Cambridge, Mass., Common Council, recently adopted the fol- 
lowing order ; ‘That his honor, the Mayor, is hereby authorized to 





request the Cambridge Electric Light Company and the Cambridge Gas 
Light Company, respectively, to make and file with the City Clerk de- 
tailed statements of all the plant and property of said corporations, re- 
spectively, which said corporations may propose to sell to this city, if it 
shall complete its decision to establish a plant for the manufacture and 
distribution of gas or electricity, one or both, with the terms of sale 
proposed therefor by such statements to be in full compliance with the 
provisions of Section 3 of Chapter 454 of the Acts of the Legislature of 
Massachusetts for the year 1893, any expense therefor to be charged to 
incidental expenses.” 


On the morning of Saturday, Jan. 6th, one of the holders of the 
Louisville (Ky.) Gas Company was thrown out of equilibrium by an 
erratic burst of wind, to the point of extinguishing a great number of 
lights in the West End of the city. 








A SLIGHT fire at the works of the Mount Joy (Pa.) Gas Company is 
reported. The cause was the ignition of oil floating on the tank water 
of the gasholder. 





JupGEe Gunster, of Scranton, recently listened to arguments on ap- 
plication for continuing the preliminary injunctions obtained by the city 
of Scranton, Pa., against the Scranton Gas and Water Company, and 
the Scranton Gas and Water Company against the city of Scranton. 
City Solicitor Torrey appeared for the city, and ex-Justice Alfred Hand 
and Attorney I. H. Burns for the Company. The matter at issue is the 
power of the city to pass an ordinance defining the manner in which the 
Company shall lay its pipes. The ordinance provides that before open- 
ing avy street the Company shall obtain a permit from the Street Com- 
missioner, and if it be a paved street, deposit a sufficient sum of money 
with the City Treasurer to enable the Street Commissioner to repair the 
pavement. The Company opened a street in violation of the ordinance, 
and was enjoined by the city. Another injunction enjoined the city 
from interfering with the Company in opening streets, which is a right 
said to be granted to it by its charter. Mr. Torrey made the first argu- 
ment. He said that it was necessary for public safety to have regula- 
tions with regard to the opening of highways to make improvements, 
and that such regulations have to be general. He did not deny the 
charter rights of the Company, but held that the ordinance does not 
contravene these rights, the ordinance having been passed in conformity 
with the police powers granted to municipalities by the legislature. All 
legislation granting charter privileges, he held, has the implied reserva- 
tion that the privileges are subject to reasonable police regulation. The 
city had to pass a general ordinance with regard to the regulations pre- 
scribed, and could not pass one for the Gas and Water Company and 
another for companies and individuals. The permit is required that the 
Street Commissioner may know what streets are being opened and in 
what condition they are left after the improvements are completed. Mr. 
Burns argued that by the terms of the Gas and Water Company’s char- 
ter the city was debarred from imposing such restrictions as are set forth 
in its ordinance. He declared that the city had no right whatever to 
compel the Company to obtain a permit every time it wanted to open a 
street, and pay money into the city treasury to enable the Street Commis- 
sioner to do the work that its own skilled workmen could perform in a 
more satisfactory manner. The Company would not object to reasona- 
ble regulations, but this ordinance was not what it purported to be, a 
regulating ordinance, since it does not attempt to regulate. The taking 
out of a permit, he said, was not a regulation, for the very word permit 
signified the granting of a right from a superior to an inferior power. 
Ex-Justice Hand said that the charter of the Company gave it great 
powers, but they were necessary to carry out the purposes of its incor- 
poration. If the Company fails to perform its duties in a proper man- 
ner in connection with the laying of its pipes the city might have an ac- 
tion against it to compel it to do so, but by its ordinance it is endeavor- 
ing to shift the responsibility of seeing that the streets are properly 
repaired after excavations are made by the Company, from the shoul- 
ders of the Company on to its own. The pipes have to be repaired ali 


hours of the day and night, and it would be burdensome to compel the 
Company to have to seek the Street Commissioner whenever it is neces- 
sary to open a street for any purpose. Decision was reserved. 





Tue Iowa City (Ia.) Gas Light Company has at last managed to per- 
fect its organization by the election of a regularly chosen Board of Di 
rectors. Mr. J. N. Coldren was chosen temporary Secretary, and Mr. 
D. Davis, the Company’s Superintendent, is to act as Treasurer. 





Mr. Jason HaLt WuHittiEr, father of Mr. J. Porter Whittier, the 
well-known gas works buildings constructor, of Brooklyn, N. Y., died 
on the evening of the 9th inst. He was in his 64th year. 
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The Market for Gas Securities. 





The market for city gas shares showed no 
signs of returning animation for the week, 
although Consolidated experienced an upward 
movement that sent the price temporarily 
above 127. There is, however, no stability to 
quotations, and buyers and sellers seem to be 
afraid of what each day may bring forth. Con- 
solidated opened to-day (Friday) at 125 bid, of- 
fered at 127. That the market is in a queer 
condition is best shown by the doings in Con- 
solidated on the Exchange yesterday. Only 45 
shares were disposed of, still the range was 126} 
to 1244, with 125 bid at the close. From our 
best view we incline to the belief that the stock 
isasale. Mutual is firm at 144, bid, ex div., 
and Equitable is fairly steady, at 187, bid. 

Brooklyn shares show no change, but some 
movement toward consolidation was made in 
the shape of an invitation from President Orr; 
of the Metropolitan Conepany, to other Com- 

nies to send delegates to a conference to be 

eld in the near future. Bay State recovered 
some of its loss, and is now bid for at 14. 
Chicago gas after selling up to 664, opened to. 
day at 64% to 64}. Baltimore Consolidated is 
at 534 to 53%, and 56 is offered for Detroit first 
mortgage 5’s. Boston United Gas, first mort- 
gages, are quoted at 78 bid. The Montgomery 
(Ala.) Light Company is in a bad way, with 
every likelihood that the property will go into 
the hands of a receiver. 








Gas Stocks. 





Qu vations by Geo. We Close, Broker a d 
Dealer in Gas Stocks, 
16 Wau. St., New Yorx Orry. 
January 15. 
§@— All communications will receive particular atten! 


tion. 
§” The following quotations are based on the par value of 
$100 per share. 43 





Capital.’ Par. Bid Asked 
OConsolidated.............- $35,430,000 100 125 127 
CT cron tccscocccccosicess 500,000 50 90 95 
Oh ERED cciis sxccnece 220,000 — — 100 
Equitable.............00... 4,000,000 100 187 190 
‘¢  Bonds........... 1,000,000 — 106 108 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 1C€8 112 
Mutual 3,500,000 100 144 147x 
‘6 Bonds.............. 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _- — 
Northern. .......... 2.0000. we or. ee 
©  Bomdsncceccocese 150,000 — — 100 
Richmond Oo., 8. L..... 346,000 50 50 65 
“ Bonds......... 20,000 — — — 
Standard Gas Co-—— 
Common Stock....... 5,000,000 100 — 32 
Preferred.............. 5,000,000 100 — 17 
tetas se ccebancesces 60 112 — 
Gas Co’s of Brooklyn. 
Brooklyn.........0.. »- 2,000,000 25 110 115 
QRAMEMS nocrcocccccsscccceee 1,200,000 20 57 -— 
“< @) PF. Bonds.... 320,000 1000 — 101 
Equity Gas Light Co... 2,000,000 100 — — 
SEDER. .cevictsersssee §«=°-1, 000,000 85 
fulton Municipal....... 3,000,000 100 130 — 
os Bonds.... 300,000 1028 — 
DROPS ccacciccerceccencsse 1000000 19 <8) - = 
‘* Bonds (7’s)...... 368,000 — 100 — 
ee Be WD iccsse 94,000 — 98 100 
Metropolitan...........+ 870,000 100 — 140 
- Bonds (5’s) 70,000 — 100 — 
TOGEDR iccsciicnccsosccccseee - 1,000,000 95.246. — 
oF ORIOL. caeninteke cose 700,000 1000 99 100 
Williamsburgh........... 1,000,000 60 130 — 
, Bonds... 1,000,000 — 107 110 
Out of Town Ges Companies. 
Bay State Gas Co.— 
S*ock......00002--- 5,000,000 50 14 143 
Income Bonds.,.... 2,000,000 1000 40 — 
Soston United Gas Co. — 
- 19 Series 8.F. Trust 7,000,000 1000. 78 — 
a » e 3,000,000 1000 57 58 














Buffalo Mutual, N. Y... 750,000 100 110 — 

“fe Bonds... 200,000 1000 95 100 
Citizens, Newark...... -- 1,000,000 50 155 160 
Chicago Gas Company. 25,000,000 100 643 644 
Chicago Gas Light. & 

Coke Co.— 

G’t’d Gold Bonds 7,650,000 1000 814 814 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 — 30 
ae ry 600,000 1000 — && 
Cincinnati G. & C. Co.. 7,000,000 100 192 — 
Consumers Toronto.... 1,600,000 50 184} 187 
Central, S. F., Cal......- — 100 
Capital, Sacramento, Cal — 655 
Consolidated, Balt....... 11,000,000 100 534} 53% 
- Bonds..... 6,400,000 107 1074 
Citizens Gas Lt. Co., 
Rochester, N. ¥...... 500,000 — 85 101 
Be ecerksiexssess . 250,000 _-_ — 
Detroit Gas Co.—- 
1st Mortgage....... Kicets!. teres 56, me 
East River Gas Co., 
Lorg Island City..... 1,000,000 100 — — 
POIs ciinis svodeisinio e 500,000 100 89} — 
Equitable Gas & Fuel - 

Co , Chicago, Bonds 2,000,000 1000 — 101 
Hartford, Conn.......... 750,000 25 120 128 
Jersey City........sccee-es 750,000 20 190 200 
Louisville, Ky........... 2,570,000 50 125 130 

J 
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GAS ENRICHERS, 
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J. P. Whittier, Brooklyn, N. Y..... 
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SCRUBBERS AND CONDENSERS. 
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Pred. BreGel, Mew Work Oy... sccceoccsescvccccesccecss. 
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GAS GAUGES. 
The Bristols’ Mf’g. Co., Waterbury, Conn......csess----.-+- 


TAR AND CARBONIC ACID EXTRACTOR. 
Geo, Shepard Page’s Sons, N. Y. City..c.....cceeeceseveees 


AMMONIA CONCENTRATOR. 
Michigan Ammonia Works, Detroit, Mich....ccsssesesssees 
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Helme & Mcliihenny, Phila., Pa........... panadiaes 66Ké Rane 107 
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Continental Iron Works, Brooklyn, N. Y........0.-+++s soos 88 
BURNERS. 
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Baas GH. Wee, PRI, Pe 5. cc ccc cccvecswctescodecses 87 
STREET LAMPS. 

J. G. Miner, Morrisania. New York City ............-2.-00 99 
Bartlett Street Lamp Mfg. Co., New York City...........+. 99 
PURIFYING MATERIAL. 
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Greenpoint Chemical Works, Brooklyn, N. Y............++ 95 
Henry W. Douglas, Ann Arbor, MICD.......cesceeeeseseeens 95 
Read, Holliday & Sons, Ltd., New York City..........ssse08 8 
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Wm. Henry White, N. Y. City........ Sabdooctetes bonerwnuee 103 
Fort Wayue Electric Co., Fort Wayne, Ind...........+. eves 015 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind............. 92 
Isbell-Porter Company, New York City...............00e0- 102 
Wilbraham Baker Blower Co., Philadelphia, Pa........... 95 


Connelly Iron Sponge and Governor Co., New York City.... 
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VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y.......... coon Valuable Gas Interest MOSES G WILDER 
Chapman Valve Manufacturing Co., Boston, Mass.......... 96 . 9 
Bee PIE OP Cig a Bec vv ccancsccrowecasecseuccus 102 
Continental Iron Works, Brooklyn, N. Y.................0.. 88 For Sale, Mechanical Engineer, 
GAS ENGINES. The undersigned will sell, to the extent of $20,000 to . 
Schleicher, Schumm & Co., Phila., Pa...... nee eames: « 72 $50,000, in sums to suit purchaser, an interest in a growing gas 816-822 Cherry St., Phila., Pa. 


business now netting 8 per cent.; 
net earnings of over 12 per cent. 
to cover valuable territory. A magnificent opening for a party 

desiring a permanent occupation and investment in one of the | Gas 
most pleasant residence locations in California. 
business firms as references. Address for particulars and state- 


ENGINES AND BOILERS. 
The Hazelton Boiler Co., New York City............. 0... 89 


PURIFIER SCREENS. 
John Cabot, New York City..... seuridaKhiee ct <cctdune 94]! ment, 


LOS ANGELES SAFE DEPOSIT AND TRUST CO., 
Stimson Block, corner Third and Spring Streets, 


GAS STOVES. 


increase this year will give 
Money wanted for extensions 


MANUFACTURER OF 


Banks and 


Governors, 
Governor 


Los Angeles, California. | 








American Meter Co., New York and Philadelphia.......... 91 | 954-tf 
The Goodwin Meter Co, Phila., Pa ...............-.cseees LL LT 
George M. Clark & Co., Chicago, Ills.... ..... 89 


Maryland Meter and Manufacturing Co., Baltimore, Md. 106 
The Schneider & Trenkamp Co., Cleveland, O.........+ ... 88 (ll al aT ") 
PATENTS, 15 Gas Cocks 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


H.B Willson & Co., Washington, D.C............ cocscceee 8% 








TO GAS COMPANIES. 


MR. 8. E. STEVENSON, Assoc. M.I.C.E., will shortly ter- 


Gas Burners, 





and Fittings, 


| 
In addition to a full assortment of Volumetric Governors, etc., 


| 
: |/I am now making MERCURY PRESSURE GOV- 
minate his engagement as Engineer to the Montreal Gas Com- . 
s ERNORS of all the usual sizes, adapted to use upon Gas 


pany, and is open to enter upon a similar engagement with 
another Company. Address 
971-4 61 Mackay Street, Montreal, Canada. 








Engagement Wanted. 


A steady man, with 2 
branches of a Gas Meter Factory, wishes an engagement with 
some Gas Light Company. Can give good references. Address 


PURIFIERS, CONDENSERS, 
Bench Work 
SPECIALS. LAMP POSTS, 


20 years’ practical experience in various oa Cc RFR : os B Fe ES RR. co 9 ’ 
Iron Roofs and Floors. 


Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
| ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
| complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, aS 





A. H. G., 
971-2 Care this Journal. 


Plans and Estimates furnished for new works or extensions of | 
old works. 


| they become known, in consequence of the low price and good 
| quality. 














EF. BEHREND, 
German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 


Stettin “Anchor” & “‘Eagle” Brand Portland Cement 
10 & {2 Old Slip, New York. 













Wesecure United State and Foreign Patents, 


register Trade-Marks, Copyrights and Labels, 
and attend touall patent business for moderate 
fees. Wereport on patentability freeof charge. 
Puri formation and free hand-book write to 
H. B. WILLSON & CO., Attorneys at Law, 
Opp. U.S. Pat. Office. WASHINGTON, D.C. 














Read, Holliday & Sons, Ltd. 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 


Pamphlet Free. cE 
Felt & Tarrant Mfg Co. __ cElveen Furniture Co., Ltd., Pittsburgh, Pa., writes: “In all the two 


sin which we have used it we have never know n it to fail.” 
Brainard Co-Operative Building & Loan Association, Brainard, Minn., 


52 to 56 Illinois Street, 








ecountants who use 
> ‘The (omptometer 


Save time, avoid mistakes and do not ruin their nerves. 
It is operated by keys, like a typewriter, and performs addi- 
tion, multiplication, division, interest, etc., etc. 

First Nat’! Bank, Brownsville, Texas, writes: ‘The Comptometer pur- 
chased of you has taken the place of one clerk in this office.’ 


Brotherhood Wine Co., New York City, writes: “We would not be with 
out them if they cost twice as much.’ 


Analysis, Samples and Particulars on Applica- CHICAGO. writes: “It is of more importance in a business office thana typewriter.” 
tion BRANCH | 54 Franklin Street, Supt. St. Lawrence State Hopital, Ogdensburg, New York, writes: “We 
2 OFFICE: { New York. could not get along without it except with the aid of an additional clerk.” 











The “Little Giant” Water Gas Generator 


IS THE MOST ECONOMICAL GENERATOR IN THE WORLD, BOTH IN COST AND OPERATION. 


It takes but little room. It requires no change to be made in the 
height or depth of gas houses. 

It is simpler and easier operated. It makes more good gas 
from a given quantity ef stock. It makes good gas from cheaper 
stock. It makes gas of any desired candle power up to thirty 
without smoke. It makes a faultless gas from whatever gas- 
producing materials are cheapest in the locality where required, 
using hard coal or coke in connection with Lima crude or any other 
crude petroleum or its distillates, including naphtha of any specific 
gravity. 


I build these Generators with any required capacity, from 3,000 
cubic feet per hour upward. All the plants which I have built for 
the past four years can be seen in operation. Results are, in all 
cases, better than guaranteed. 

In more than one half the gas works in the country the “‘ Little 
Giant” will enable one max to easily make, in five hours, all the gas 
needed for the twenty-four hours. 

Everything is guaranteed, including durability and capacity of 
the Generator, the quality of the gas, and its cost. 

Correspondence solicited. 


A. M. SUTHERLAND, No. 136 Liberty Street, New York City. 
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To Gas Companies. GASHOLDER PAINT. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. Use Only 


Also, SERVICE CLEANERS, Da ruurs, nd smaeeT| THE GOVERNMENT WATERPROOF PAINT. 


MAIN PROVING APPARATUS. 
co. A. GEUFRORDAR, 
"248 N. Sth S8t., Phila., Pa. 


The Continental Iron Works 


THOMAS F. ROWLAND, Preniaet. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 


BROoOOoOEBRLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOINT. 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, Purifiers, 
Valves, Etc., Etc. 


ay SELF-SEALING RETORT MOUTHPIECES & LIDS. 


For Round, Oval, or “D” Retorts. 








Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street, Boston, Maas. 




















RELIABLE CAS STOVES AND RANGES FOR 1894. 





ee 


=» Seven Distinct Lines. 
Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 
WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894, 


aa Also Five Lines with Side broilers. 


A oe 
Fe (ee . 
aa a New Designs and Improvements 


Je m 4 ¥ for 1894. The Largest and Most 
TO *. Complete Line Ever Manufactured 


under one name. 








THE SCHNEIDER & TRENKAMP C0. 


479-501 Case Ave., Cleveland, Ohio. 


Sole Manufacturers of Reliable Gas Ranges. 
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Jewel Gas Heating Stoves 
E*or 1893-04. 











Send for Catalog of the Most Artistic Line 
of Heaters on the Market. 


The New Double Reflector is Worthy of Attention, 


22 Styles. Prices from $4.50 to $12. 


GRORGE M. CLARK 
& COMPANY, ies 









Se + SS 


MAKERS, 





149-161 Superior St., Chicago. 


The HAZELTON BOILER "sis" The PORCUPINE BOILER 


Patented in America and Abroad. 














UPWARDS OF 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
An Unparalleled Record of many years for Economy, Durability, Safety and Efficiency. 
A Common-Sense High-Pressure Boiler made in a Superior Manner in Our Own Works. 

We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 


THE HIGHEST STANDARD OF EXCELLENCE. 


THREE REGISTERED 


i pet oa it THE HAZELTON BOILER. 
“ bj hg 


Standard Sizes, f ee Special 
50 H.P. ‘i 5 Waste-Heat 
to Boilers for Roliing 
and Other Mills. 





THE PORCUPINE BOILER. | 


TRADE MARKS. 


EAA 





All Genuine Boilers of this Type bear our Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 


Write for Illustrated Catalogue. Correspondence Solicited. 


sill 
Hunt 


P 
vis 
HI 


i} 





This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 








ESTABLISHED 1884. | FOUNDED BY | E. 8. T. KENNEDY, President. 


oT. NEDY, Vice-President. 
INCORPORATED 1888. JOHN P. KENNEDY & SONS. |}' 5! WeEVED 


| J. B. REEVE, Secretaryes 





THE HAZELTON BOILER GO., .sSanncc. 716 E. 13th St., New York, U.S.A. 


The Original and Only Manufacturers of this Type of Boiler. Cable Address, “* PAILA,”’ New York. Long Distance Telephone, 1229-18th St , New York. 








This Boiler is producing unequaled results in the works of many of the principal Gas Co.’s of the U.S., and in simailor plants in Foreign Countries. 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chie Engineer. 
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BURR K. FIELD, Vice-President. 







FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


IRON BRIDGE CO. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Lynn Gas and Electric Company, at Lynn, Mass. The building is 37 feet in width by 64 feet in length, with brick side walls 

and an Iron Truss Roof covered with corrugated iron. 

the interior appointments are such that there is little or no woodwork used about the construc- 
tion of the plant, and no woodwork used about the side walls or roof. 


A building of this kind cannot possibly take fire, as 








Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











Fuel and Its Applications 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assistec 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 


@ PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAI 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $750. 





Ae M. CALLENDER & CO... 32 Pine St., Ne 3 
ENR 


BOOKS. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 


Price $12.50. 
















By Gzorez Lunae. 





A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. 8vo., Cloth. Price $8. 


Orders for these books may be sent to this office. 
A. M. CALLENDER & CWs., 
42 Ping 8Sr., N. Y. Orry 

















NEWBIGGINGS HANDBOOK 
FOR GAS ENGINGERS AND MANAGERS, 


The present (the fifth) edition marks an important advance on those 
that have gone before. . Considerable additions have been made to the text 
and much of it has been rewritten and otherwise improved. 


Price, Cloth, $6. 


CALLENDER & CO., 32 Pine St.. N Y. 
THE CHEMISTRY OF ILLUMINATING GAS. 


By NORTON H. HUMPHRYS. 


A.M 








Price, $2.40. 
Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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AMERICAN METER CO. 4 
NEW YORK and PHILADELPHIA. q 
CHICAGO, CINCINNATI, q 
ST. LOUIS, SAN FRANCISCO. a 

ty 

PUBLIC LIGHTING TABLE, P 
a ; 











Table No. 2. 












































P Table No. 1. | NEW YORK 
z FOLLOWING THE ‘ITY. ; 
= MOON. Aut Nieut i 
& LIGHTING. : 
ar a i 
= S Light. Extinguish.|| Light. ode ‘ 
RA x 
Mon. 1/5.20 pM 4.30 AM|| 4.30 | 6080 
Tue. | 25.20 (5.30 || 4.30] 6.30 3 
Wed.! 3.5.20 6.20 | 4.30 | 6.30 , 
Thu. | 45.20 (6.20 || 4.30 | 6.30 ee 
Fri. | 55.20 (6.20 || 4.30} 6.30 ie 
Sat. | 65.20 nm 6.20 || 4.30 | 6.30 a 
Sun 715.20 6.20 4.30 | 6.30 ie . 
Mon. | 8 5.20 6.20 || 4.40 | 6.30 f! 
Tue. | 95.20 6.20 || 4.40 | 6.30 
Wed. 10 5.20 6.20 || 4.40 | 6.30 
Thu. |11|8.30 6.20 | 4.40 | 6.30 
Fri. |12/9.30 6.20 || 4.40 | 6.30 
Sat |13/10.50 6.20 || 4.40 | 6.30 
Sun. {1411.40 FQ 6.20 || 4.40 | 6.30 ' 
Mon. |15|1.00 am 6.20 | 4.50 | 6 


Wed, |17)3.30 6.20 
Thu. |18/4.40 6.20 2! 
Fri. 19|No L. |\NoL. || 4.50} 6.2: 
Sat. |20iINoL. |NoL. 4.50 | 6.2: 
Sun. |21|/NoL. Fm No L. 4.50 | 6.2! 
Mon. |22/5.40 7.30 PM! 5.00 | 6.23 
Tue. |23/5.40 8.50 5.00 | 6.§ 
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Wed. |24/5.40 10.00 5.00 | 6.2! 
Thu. }25/5.40 11.10 5.00 | 6.2: 
Fri. |26)5.40 12.10 am} 5.00 | 6.2% 


Sat. |27/5.40 1.20 | 5.00 | 6.2: 
Sun. |28/5.40 1LQ/2.20 | 5:05 6.2: 











wt me RH OID Oe 














Mon 29 |5.50 3.30 5.05 | 6.12 
Tue. |30)/5.50 4.30 15.051 6 , 
Wed. |31 5.50 5.30 | 5.05 | 6.1! ’ 
| : 
yi 
TOTAL HOURS LIGHTING y 
| DURING 1894. IN : 
| — an 
, | 2) 
By Table No.1. | By Table No. 2. 


>, ty r 
Hrs.Min. | Iirs.Min. OOH if 


January. ..244.10 | January. ..423.20 











February...195.30 | February. . .355.25 
March......206.20 | March..... 355.35 
) ee 169.40 | April.......298.50 
eee 162.10 | May....... 264.50 
, June ... ..135.40 | June.. .... 234.25 
Pee 146.30 | July...... 243.45 : 
‘ August... ..162.20 | August .... 280.25 . 
September..174.10 | September. . 321.15 
‘ October. . ..211.20 | October... .374.30 





November. .221.00 | November. . 401.40 
December. .245.30 | December. .433.45 2 

















Total... .2274.20 Total. ..3987.45 
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Roots’ Gas Exhauster, 


Having been in use twenty-five years, it speaks for itself, and stands 


UNEQUALED! 





P. H. & F. 
Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 








Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 


) 9 ? 








If the 


Cycloidal Exhauster 


is not 


The Best, 


Why should competitors make such desperate efforts to copy all our new methods of construction? Isn’t that 
indisputable evidence of the superiority of our machines ? 


We Lead, Others Try to Follow. 


When you want a new Exhauster, write for prices to the firm prepared to build it on correct principles. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA.,, PA. 




















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 





COC OOH H EOE HOHE EEE THEE ES CEHEHEHEHEH ESE EE EEE EH ES THESES ETE S ESE HEE EHH HHH HER EE EHH HEHEHE HEHEHE HEHEHE HEHEHE HEHEHE EEE HEE HEHEHE EEE HEHEHE ESE SHEE EH EEHE HEE EEE O SHEE HEHE EEE EEE ESOS EES SESE EOE OE 





Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, cr “‘ Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tc 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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WATER CAS APPARATUS 


BY THE 


WESTERN GAS CONSTRUCTION CO., 


Of F'ort Wayne, Ind. 











The number of Water Gas Plants built by us this year fully testify to the merit of our Improved style of 
Lowe Water Gas Apparatus. Results obtained in the various sizes of our plants, up to over 900,000 cubic 
feet capacity per diem, show what can be attained in a well designed machine. We are prepared to Guarantee 
Results, as well as first-class construction. We build apparatus ranging in capacity from 50,000 cubic feet to 
1,000,000 cubic feet per diem, and larger when required. 

Our shop facilities are unexcelled, and enable us to quote prices which will prove interesting. The plants in 
operation demonstrate we have the Experience necessary to build Water Gas Apparatus on Scientific as well as 
Practical principles, and consequently Build them Well. Hence we don’t hesitate to Guarantee the Results. 
We not only believe in “Water Gas on its merits,” but also in building the apparatus at a price that will not only 
prove it a desirable investment as to the first cost, but produce results that will put the balance on the right side 
of your ledger. 

There are three essential features in our design which we carefully considered as Absolute Requirements : 

Durability, neatness, and compactness of the machine. 

Minimum labor requirements for operation, and 

Minimum amount of material required for results. 

And when we add to this a minimum cost of a Strictly First-Class Apparatus, can you afford to be 
without it? If not, wiite us, and we shall take pleasure in proving our statements to be facts. 

Also remember we are not exclusively building Water Gas Apparatus, but if you require Any Apparatus 
for Coal or Water Gas and want the latest and best designs, write us for prices, or we will execute carefully 
your own designs if desired, as we believe in giving you exactly what you want. 


THE WESTERN GAS CONSTRUCTION CO., - FORT WAYNE, IND. 








W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 


(Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


The ECUNOMICAL GAS APPARATUS CONSTRUCTION 0, it 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Qwners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to quantity of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Plans and Estimates Furnished upon Application. 


E.G. LOVE, Ph.D, "atstue PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 


Low in Price, lo 


WW 
Fully Guaranteed. ei b> Naess y 
Send for Circulars. oe AN willy 
The BRISTOLS’ MFG. CO, Mins AW ‘\ 


Waterbury, Conn, 








Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 








Analytical and Consulting 
Chemist. 


Analyses of Coals, Purifying Materials, 
Gas, Gas Liquor, Water, and all Technical 


Products. Photometric and Calorimetric 
$06-310 Eleventh Avenue, New York. 


Determinations. 


122 Bowery, New York City. 





Received Medal at World’s 
Columbian Exposition. 





We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Oirewlare 
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NATIONAL GASanxn WATER Go., 


218 La Salle neti peeemenniemtuarth Pek @ 


HENRY C. REW, Prest. C. D. HAUE, Vice-Prest, us Mang’. N. ‘i ‘McCLARY, Se'y. IRWIN REW, Treas. E. E. MORRELL, Engineer. 


Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW SorT COAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ‘ : 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 

















Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 

EXHAUSTER. little space; uses very little steam; saves formation of carbon in retorts; increases yield 
10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERTRON MASS 


For Gas Purification. 








Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


\ mateo) amie Y/ 1) Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


WILBRAHAM BAKER BLOWER RO., giccessors to WILBRAHAM BROS. ,| reese ee etreaes fo many am oe 
PHILADELPHIA, PA. H.W. Douglas (cts eons) Ann bor, Mich 




















. 
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wom PERKINS & 


Standard Gas Coals 


228 & 229 Produce Exchange, New York. 


\ O F, SEAVERNS. 
"3 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


ad Cannel: 


Ocean Mine Youghiogheny Gas Coal, 








Clinch Valley Gas Coal, and the 









Qld Kentucky Shale. 





Cargo Shipments from New York, Philadelphia, 





Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








. CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gales for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 










Works& Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chic.go Of'2e, 24 West Lake St. New York Office, 28 Platt St. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Goal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries, This Firm offer 


STANDARD CANNELS, 


Unequaled as Gas Enrichers. 
Analyses, prices, and all further information furnished on application to 


Agency for United States 52 William Street, N. Y. City. 








LUDLOW VALVE MEG. 60, 


ANUFACTURERS OF 


VALVES, 


Double and Single Gate, } in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





ALSO, 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av., 
TROY, N.Y. 
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The Despard Gas Goal Co., TE 
DESPARD Gas coaL,| PANN GAS COAL CO. 

COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, i: 


& HICKS, BANGS & HORTON. 
~ ea oe N.Y a; acenrs. } 60 Congress St., Boston 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 

















Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 











als i ta 


0, M, Keller, sec. & Supt. Gas Lt.& Coke Co. Oolumbr, Tn? 
Correspondence Selicited. 


Coal has been largely used by the Gas Companies of New 





Coal, Carefully Screened & Prepared for Gas Purposes 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 
Principal Office: 

209 SOUTH THIRD STREET, PHILA., PA. 


FPointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. L (Lower Side), j South Amboy, N. J. 





EDMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





kRwProOoOInNTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this reo mg its well-known 
ngland and the 

Middle States, and its character is established as having no superior in gas- 

giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The Management of Small Gas Works. 


By C. J. R. HUMPHREYS 
Frice, $1.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 














> “ 4. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





),H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. Jd. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J.H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHA . E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 16th Street and Avenue 0., N. Y 








Works, 
LOCKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P.0. Box 3/?. 


Successor to WiIirtTIAM GARDNER wb SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 














(ESTABLISHED 1856.) 
A EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
SENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

A Vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and thorough in its work. Fully warranted to stick. 

PRICE LIST. 
In Kegs, 100 to 300 Ibs., 
in Kegs less than 100Ibs., “ as :* 


HENRY MAURER & SON, 
ETORT WORK 
Glay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


C.L. GHROULD & CO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Decatur, Ills. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, tiie strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AUGUST LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
23 to 30 imches) Baker Oven Tiles 
13x 13x23 and 10x10x2. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Rele Agents the New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


A; M. CALLENDER & 00,, 83 Piae Street, N. Y. City! 
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FRED. BREDEL, 6.£., a 


PROP’R OF KLOENNE AND BREDEL PATENTS. ‘4 


Recuperative Furnaces, Purifying Machines, 


% Gas Apparatus. x 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








H. C. SLANEY, 


GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


JAMES R. SMEDBERG, 


Gas Hn gineex Draughtsman and Constructing Engineer. 4S Engineer and Architect, 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New | 
Works, Alteration or Extension of Old Plants. 


Drawings, Specifications and Estimates furnished for the con- 
struction of pew works or alteration of old works. Special 
attention given to Patent Office drawings. 


' Office, No. 245 Broadway, N. Y. City. 


Room 638, Rialto Building, 
CHICAGO, ILL. 











1893 DIRECTORY 1893 


OF; mrumntanecr’ weiss cemceial ae COMPANIES. 


rice, 


A, M. CALLENDER & C0., - - 


$5.00. 


No. 32 Pine Street, New York. 








FLEMMING’S 


Generator Gas Furnace 
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Materials furnished and Benches erected by 


|, H. GAUTIER & CO., - Jersey City, N. J 


Address as spove, or D. D. FLEMMING, Jersey City, M. J. 








AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & CO. 
28 Pine Street, N, ¥ 








The Miner Street Lamps, 
40 & 42 COLLEGE PLACE, - - 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y.| 


Jacob G. Miner, 


Bartlett street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


FOR 
Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


N. Y. CITY 





and Posts will do well to communicate with us. 








Farson’s Steam Blower, 


fOR IMPROVING BAD ran IN BOILERS, AND FOR BURNING BREEZE 
R OTHER WASTE MATERIAL. 


PARSONS TAR BURNER, 


FOR UTILIZING COAL “8 AS FUEL. 


PARSON'S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES, 


[hese devices are all first-class. bry = . oo oe Pe 
y the 


unless satisfactory. Manufactured 


H. E. PARSON. Supt., 


L 


“GE 


for wial. No sa 
STEAM B R CUMPANY., 


No. 54 Pine St., N. Y. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 

















| | 
- 


Single, Double and Triple. Lift | Tubular, sti and Sinuous Friction 


GASHOLDERS x CONDENS SERS 


of any Capacity. », of all Sizes. 


| 
| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 




















Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








This spage belongs to the 


KERR MURRAY MANUFACTURING COMPANY 


All communications addressed to them at 


Fort Wayne, Ind. 


wil: receive prompt attention. 
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BARTLETT, HAYWARD & CO. 


seegegusrmnennnsiatioaticond 


Triple Double, & Singie-Lift 


GASHOLDERS, 
[ron Holder Tanks. 


ROOF FRAMES. 


Cirders. 


BHAMS. 


ee a ee 








Mid. 


ves ae ies 


PURIFIERS. 


CONDENSERS, 
Scrubbers, 


BENCH CASTINGS 


OIL STORAGE TANKS. 


Boilers. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 


a“ 


Gas Works Designed and Constructed. 








SCIENTIFIC BOOF§: Ss. 





ING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 
GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NORTON H. HuM- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO TH& STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DispIn. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8 


COAL; ITS HISTORY AND USE, by PRoF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 


The above will be forwarded by 
above prices. 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


ge FOR GAS ENGINEERING STUDENTS, by D. LEE, 
cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 
AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Suga. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND [her LIQUOR, 
by GEO. LUNGE. New Edition. $12.50 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAIL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. - 


GAS COMPANIES DIRECTORY, 1&3. $5, 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VicTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50, 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 
FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 





ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp, $3 
ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON 
$2.50, 


MAGNETISM AND ELECTRICITY, by J. OVEREND. 40 cents 
ACCUMULATORS, by SIR D. SALOMONS. $1.20. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTR'CAL TABLES AND FORMULA, by L. CLARK 
R.SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. [lus 
trated. $1. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


If sent by mail, postage must be added to 
We take especial pains in securing and forwarding any other Works that may be desired, upon 


receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York 


7) See ae ere a ae | 
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mnie: RK. D. WOOD &.CO. "Ser. 


seueenenien 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE| cas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 
























SOLE MAKERS OF 


TH E MITCHELL SCRUBBER _§| PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 




















(PATENTED) CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. FOR OAS HOLDER CUPS. 






THE HOPPER AUTOMATIC GAS GOVERNOR. ~ THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. | weavy Loam CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


Goal Tar Genealogical Tree 
























MR. T. VINER CLAREHE, of London, Hnge., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


«n the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of «opies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


ISBELL-PORTER COMPANY, 


G. G, PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W, ISBELL, Secy. 


ENGINELCRS AND CONTRACTORS FOR THE 


onstruction and Extension of fas Works. 











Special Castings, Tees, Bends, ete. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains, Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves, 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators, 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 











ISBHEiL-PORTHR COMPANY, 


Wo. 246 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SuccEssoRS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & 11th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Plain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 





H. RaNsnaW, rrest. & Maugr. WM. STACEX, Vice-Prese. ‘ H. B.8CH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACcHY MEG. CoO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders. 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Worka 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry : Wrought Iron Works: 
83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Onio. 


12, DEILY & FOWLER, |i! 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 


EXolders Built 18sec to 18oa, Caleta eon 


Galveston, Texas. (3d.) Malden, Mass, Lancaster, Pa. (3d Oakland, C So. Bethlehem, Pa. (2d) 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central tes | Lt. Co., New ** Vassar College,”’ N. ¥ 
Brunswick, Ga. Norwich, Conn, Mount Vernon, N. Y York City (2d) So. Chester, Pa. 














Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacoma, Wash. Cc umberland, Md. 
New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Aubnrn, N. Y. 
Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 
Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brocklyn. N. Y. 


Lynn, Mass. (2d) 
Little Rock, Ark. 


New York, N. Y. 
Willimantic, Conn 


New London, Conn. (2d) Vancouver, B C. 


Washington, D. C. (2d 
West Chester, N. Y. 


Charlottesville, Va. Wilkes- Barre, Pa. 


Irvington, N. Y. Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. Bridgeport, Conn. (2d) 
South Boston, Mass. Attleboro, Mass. Washington, D. C. te nag L Sing Sing, N. Y. 

Rye, N. Y. (2) Santa Cruz, Cal. Newport, R. I. iy Simeoe, C: Exeter, N. H. 

Staten Island, N. Y. (2d) Erie, Pa. (24) Morristown, N Pittsfield, in, (2d) Wilkes-Barre. Pa., ons 


Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d; Lynn, Mass. (2d) [GasCo 











ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


[BURDETT LOOMIS, - - Hartford, Conn. 











WM. HENRY WHITE, 


No. 382 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invites 
Plans and Estimates Furnished. 








_ 
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i) Woods Gas Scrubbing and Enriching Apparatus. 














End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
et brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
Se inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
ee and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
ah material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, City, 


> THE WALKER TAR * CARBONIC ACID EXTRACTOR. 


More than 83@OO in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won’t. 


= GEORGE SHEPARD PAGE'S SONS, 


, Built by ISBELL-PORTER CO., 245 Broadway, N. f. é Sole Agents. 69 Wall Street, New York. 


FIHLDS ANALYSIS 


E"or the Wear 1892. 



























































An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and A1ranged by 


JOHN W. FIELD, Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 
Columbus, Ohio. 


GREENOUGH’S 


“DIGEST OF GAS LAW.” 


Frice, 35.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., N.¥ 








WARREN FOUNDRY 





7 CAST IRON 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Ofice, Corbin Building, 192 Broadway, N. Y. 


Established 1856. 





AND MACHINE CO. 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 








EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, Ps 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 











THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. CINCINNATI, OHIO. 


Pp | PE Purifiers, Condensers, Scrubbers & Center Valves 











SPECIALS, FLANGE PIPE, AND LAMP POSTS. 





ee N. PAYNE, Factor 
Prest. and Office 
J.B. WALLACE, | Erie, Pa. 
Supt. ieee 
F. H. PAYNE, | ESTIMATES FURNISHED 


Sec. and Treas. 


—_— 





Agency, 


smutanencianss’ WIETRIG METAL GO., 


Special 








a 
MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. * 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. afi 





G. M. WITHERDEN, Agent. 


ON APPLICATION. 












eee Tee ar eS See 
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JOHN J. GRIFFIN & COQ., 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No, 62 Dey Street, NEW YORK. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


IN ANY VWOruUME. 


“ef FProvers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Eiestimates Cheerfully Furnished. 


NATHANIEL TORTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - ~ Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


























Established 1849. 


With the best facilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is enabl 
and nish reible Nomply. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. _ __ CHICACO, 122 & 124 Michigan St. 
MEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Gas Stoves. 


EBEastabliahed 1849: 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry (fas Meters, 


STATION METERS, METER PROVERS, 
ASEPHRIMENTAL METERS, SHOW OR GLAZED METERBS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. * ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED, 
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GAS METERS. GAS METERS. GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL S. MERRIFIELD, Sec. and Treas, 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: GAS STOVES. _ Pe tye tn al 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, 1293 @ 199 ee el seeat pa 
Lista th tie SUGG’S ILLUMINATING POWER METER, S10 North Second Street, St. Louis. 
rc s, Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. { 222 Sutter Street, San Francisco. 








EEL ME & MciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


BEstablishod 1854. 


-_ 











1564 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &t., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


> Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 








A CONVENIENT 


BINDER for the JOURNAL, | Ihe American Gas Engineer 


STRONG. 


vos 9nd Superintendents Handbook. 


SIMPLE 


cunAe, Byr WM. MOONHY. 


HANDSOME. 








Price, $1. 7? 
S85O Passes, Full Gilt Morocco. Frice. 88.00. 





A.M. Callencer 
& Co., 


| 
32 Pine st., 


may | AWM. CALLENDER & COo.. 32 Pine St.. N. Y. 
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W. WALLACE GOODWIN, Prest. CALEB G. RIDGWAY, Vice-Prest. & Treas, CHARLES PAIST, Sec. H. B. GOODWIN, Supt. & Gen’l Mangr. 


THE GOODWIN METER CO., 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 











Agent, GEORGE B. EDWARDS, 113 Chambers Street, N. Y. City. 








SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 








The Most Economical, Efficient, and 
Durable Gas Stove Made. 









SIZE. 
Stove. Oven. Broiler. Top. 









31 inches high. 9% inches high. 10 inches high. 21 inches high. 
Tf inches wide. 15 inches wide. 15 inches wide. 16 inches wide, 
12¥ inches deep. 124 inches deep. 





Length over extension shelves, 32 inches. 


This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 

The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 

Three-eighth inch supply pipe should be used when the pressure is 14 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED, 






















Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., ete. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 
Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 
e¢ DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 





Special attention to repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first-class in every particular. Orders filled promptly. 





2 yak. oS 


